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FOREWORD

The "Operations Concept for the AAS Man-Machine Interface" is third in a series of eight
Computer Technology Associates, Inc. contractual deliverables which will define the role of
Sector Suite and the Controller man-machine interface (MMI) within the Advanced Automnation
System (AAS).

Figure H1 illustrates the relationship between this document and the documents which
define Sector Suite Man/Machine functional capabilities, and Sector Suite conscrle require-
ments. Together, these three documents form the core requirements for the AAS man-

g machine interface.

"En Route/Terminal ATC Operations Conceptr (CDRL AO01) documents current opera-
tions and as such defines the range of events which will influence operations in the Area Con-
trol Facility (ACF). "Sector Suite Functional Analysis and Trade Studies (CD RL A004) provides a
functional analysis of operational requirements, documents trade studies which recommend
functional levels of Controller vs. machine automation, and allocates and derives the functional

.i requirements for the Sector Suite Subsystem. Sector Suite MMI sub-activities identified in
CDRL A004 form the basis for the analyses described in the "Operations Concept for the AAS
Man-Machine Interface" (CORL A002). Critical output of CDRL A002 includes a thorough Con-
troller ta3k analysis. This task analysis provides the basis for development of a conceptual user
model of Controller-machine interaction. This conceptual user model plus the top-level
functional Sector Suite Subsysfem requirements are further developed in CDRL A005, "Sector
Suite Functional Capabilities and Performance Requirements." This report contains the
functional capabilities, performance requirements, and User Interface Language requirements
for the Sector Suite Subsystem. The "Draft Sector Suite Console Requirements Specification"
(CDRL A003) specifies input and display device requirements, ohysical characteristics of the
Sector Suite console, and environmental requirements. The specifications contained within
CDRL A003 are based upon the analysis presented in CDRL A005.I
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1.0 INTRODUCTION AND EXECUTIVE These assessments ultimately allow for
SUMMARY definition of machine aiding requirements

(Chapter 5.0), and dialogue definitions
The "Operations Concept for the AAS (Chapter 8.0).

* Man-Machine Interface" documents a con-
cept for ACF operations, the tasks ot the The basel;ne functional requirements

w• Controller at various types of sectors, his and levei of automation assumed for the
information processing requirements, and AAS have been mapped from CDRL A004
the definition of his dialogue with the sys- (Ref. 5). As depicted in Figure 1-2. ACF sys-
tem. As such, these' repres';it the tern functinns (identified in Ref. 5) are
operation-. requirements for the Advanced decomposed into Sector Suite operational
Automation System (AAS) Controller man- functions. Each of these Sector Suite
machine interface (MMI). These require- functions are analyzed(.n Ref. 5) to partition
ments are defined from the Controller's their component processes into fully
point of view. Controller tasks are described automated or man-machine pair actions.
in terms of message inputs, out'--.!ts, The Sector Suite operational activities
dialogue requirements, and uperational (man-machine pairs) are then further
performance attributes. decomposed and allocated into either Sec-

tor Suite sub-processes or Controller sub-
An assessment of Controller workload activities. The set of sub-activities allocated

is provided within the framework of human to the Controller MMI, then, forms the
information-processing tasks and assoc- functional baseline and assumed level of
iated performance levels by Controller posi- automation for this document.
tion. The information-processing tasks ate

, considered to include logical (cognitive) 1.1 Organization of Document Contents
and perceptual components.Theýe com- and Structure
ponents will of necessity have an impact on
the subsequent formation of information Chapters have been organized in tiis

• cosding/presentation requirements, interac- document to provide, first an overview of
tion techniques, and high-level dialogue the AAS/ACF operational environment, and

•descriptions •-.-- subsequently, Corstroller information-pro-
' cessing tasks and their associated work-

This document follows a rigorously load, human performan.a requirements,
structured approach to derive Controller
information-processing tasks which fulfill
the functional requirements identified in Chapter 2.0 provides a conceptual'
CDRL A004, "Sector Suite Functional Ana- description of ACF operations, as they will
lysis and Trade Studies" (Ref. 5). Theanaly- appearwhen the MS becomes operational
ses presented here build -upon the A facility-level description is provided along
assertions of Ref. 5. to formally record the With a definition of operational ACF inter-
level of automation, interfaces, and alloca- faces. This characterization leads to an
tion of requirements between Control!er overview of how the individual Controller
and machine for thereMS. This document will be employed in carrying out ATG
forms the basis, therefore, of what will operations in the ACF. Chapter 3.0 defines'
evolve into the Controller's "view" of the the MSevent domain through the docu-

!- .- : Advanced, Automation System.A n Ao iSementation of scenarios. Events are charac-
terized as a product of the interactions

The ny ctamong, aircraft airspace, facilities. sur-
"from a top-level view of the Area Control veillance capabilities, and ATC operations.
Facility (ACF) through a' decomposition of An event, then, is a distinct occurrence

activities, sub-activities, and tasks by sector which the Controller perceives and re-"type (Figure 1-1). Assumptions regarding sponds to in some manner. Through defin-
Controller crew-tearm organization and the tion of the MS event set, one can derive the

domain of the AAS events (through opera- toplevel Controller activities and sub-
tional scenarios) feed the process of quali- activities wnich respond to tte stated
tatively assessing Controller workload events.

:.: .:1.I
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Chapter 4.0 provides the reader with and 8.0 represent the nucleus of "biriding"
the resulis of the Controller information pro- requirements to be included in a submittal
cessing task analysis. Tasks are identified, package to prime contractors at DCP
allocated to sector types, and mapped to award.
information requirements. Interfaces with
Supervisory and Metering/Flow Control Conclusions stemming from this analy-
positions are documentec, and the derived sis are found in Chapter 9.0. Open issues
information requirements of these oositions are identified along with areas requ'ring
are listed. further investigation.

Chapter 5.0 examines the tasks iden- 1.2 Objectives
tifted in Chapter 4.0 with respect to opera-
tional requirements to gauge potential This document serves both as a
limitations. Particular attention is paid here requirements verification tool and a dicu-
to machine aiding requirements of the AAS mentation medium for, the Sector Suite
(e.g., information coding and display require- Requirements Validation Team (SSRVT). It
ments). A workload assessment model, therefore, provides both a communication
based on plausible scenarios (event chains), channel to describe the Controller view of
is also provided to characterize AAS Con- the MAS MMI and a baseline from which to
troller workload. track Prime Contractor- designs, require-

ments changes, and new evolving concepts
Chapter 6.0 documents the ACF area of operation.

team organization. This section focuses on
the real-time operations in the ACF and the The AAS is being developed to ensure
derivation of an organizational model of the safe, orderly, and expeditious flow of
sector, sector team, and area operations& traffic throughout the National Airspace

System (NAS) up to and beyond the year
Chapter 7.0 presents a definition of 2000. The documentation of Controller

task-onented performance requirements for information-processing tasks in terms of his
line Controllers and Controller trainees. man-machine dialogue and task perform-

ance will ultimately determine the func-
Chapter 8.0 culminates in the develop- tional, physical, and performance

ment of the model for the Controller's characteristics of Sector Suite. Clearly, the
interaction with the system. Controller- proper implementation of the MAS MMI is
maghine dialogue definitions are estab- critical 'to the productive use of valuable
lish d through an expansion of the task human resources. The goal of this
stat ments contained in Chapter 4.0, to OperationsConcept is to foster an optimum
incl de implied display coding require- implementation of the Controller-machine
me, ts, interaction sequences and tech- interface. This goal is approached through
niqt es, objects and their relationships, and the explicit documentation of an extensive
imp ied display content. The term "man- set of analyses which have been subjected
ma hine dialogue" denotes the conceptual to a series of cross validations which ensure
int raction between Controller at his work- consistency and completeness. Controller
sta ion and the MAS, in terms of data that concurrence is the. cornerstone of these
are input to the system and information dis- analyses, and has been provided through
pla ed by the system. The dialogue is the the SSRVT process.
ress It of an allocation of tasks tb be per-f f.
for ed by the Controller (as an information -,,'The primaryobjective of this document
pr essor) and functions performed by the is to decompose Controller tasks to the
MA1. The man-machine dialogue forms the level of detail such that the Controller's job
users (i.e., Controller's) view of the man- is described in terms of:
ma hine interface. The dialogue definition
pre ented here embodies the results' of a. sequences of tasks which re-
all preceding analyses (particularly the spondto a given ATC event;
inf mation-processing task analysis and
workload assessmentsl. Chapters 4.0. 5.0,

1-4
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b. the conceptual dialogue :etween document defines the essential set of Sec-
the Controller and his work- tor Suite capacities which lead to the deriva-
station: tion of the AAS MML Table 1-1 summarizes

the baseline function allocation presented
c. interactions with other Controllers, in Ref. 5, CDRL A004.The function set

Pilots, Supervisory, and Meter- baselined in Ref. 5 was predicated by an
ing/Flow Control personnel; and assumed set of full AAS (including AERA 1)

capabilities being "in place" in the ACF.
d. information needed by the' Con- Functional evolution to AERA 2 and 3 and

troller to successfully execute the attendant system transition issues are,
tasks accurately and in a timely therefore, not addressed in this Operations
fashion. Concept

This primary objective serves the purpose The focus of this work is on identifying
-of enabling the prime contractors to under- and characterizing Controller information-
stand the ACF Controller's.job and to trans- processing tasks. Tasks are considered
late these task descriptions into Sector which encompass a range' of automated
Suite pretotypes and design documenta- support from highly automated to interac-
tion, thus enabling the SSRVT to verify and tive to primarily manual In all cases, these
validate baseline Operational Concepts tasks are presented from the vantage point
and to understand the impact of changes to of the primary or support Sector Suite Con-
Controller tasks, dialogue definitions, and troller. Tasks intrinsic to Metering/Flow
interaction techniques. Control and Supervisory. positions are ad-

dressed to the extent that there is a direct
A :secondary objective is to charac- interface;with the line Controller.

terize Controller tasks in terms of.
This AAS Operations Concept is fur-

a. human capacity and workload:, ther bounded by our current understanding
of the ACF concept This analysis focuses on

b. machine aids required to max- the functionality represented in the current
imize Controller performance; NAS TRACON and en route centers as it will
and appear in the AAS. Tower cab operations,

with their unique MM! requirements, are not
c. required Controller training, ex- directly represented herein.

perience, and skill development.
This Operations Concept provides the

This secondary 'objective enables FAA Air basis for determining training requirements
Traffic (AT) human resource management and the establishment of learning objectives
personnel to recognize necessary changes and. proficiency levels within the AAS
in Controller training and akills acquisition environment It also provides- the founda-
policy. It also aids AT management in tion for deriving the conceptual user model
understanding changes required to main- of interaction (Le., Controller MMI language
tain and improve work' force end organiza- requirements)which will be further refined
tional effectiveness. in-CDRL A005, Sector Suite Man-Machine

Functional Capabilities and Performance
1.3 Z Requirements (Ref.' 6).

This document proceeds from the
functional decomposition presented in Ref.
5. (CDRL A004). The set of functions
allocated to the "man-,machine pair" in that

'Swedish, W.J. Evolution of Advanced A1l C Automation Functions. McLean, VA: The MITRE Cor-
poration, WP-83W149. March 1983.
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TABLE 1-1. ACFOF ALLOCATION SUMMARY

RECOMMENDED
ALLOCATIONACF Operational Function (S = shared)

(A = automated)

1. Surveillance Processing

1.1 Initialize Surveillance Parameters S
1.2 Receive Se',sor Filter Reconfiguration Order A
1.3 Determine Sensor Priority A

.1.4 Pre-Process Sensor Messages A
1.5 Pre-Process Weather Messages A
1.6 Identify Target Message A.
1.7 Registration and Collimation Correction A
1.8 Filter Targe: Reports A
1.9 Target Coordinate and Time Conversion A
1.10 Mode C/S Altitude Pressure Correction A
1.11 Count Target Reports A
1.12 Process Sensor Status Messages A
1.13 Process Sensor Test Messages A
1.14 Process Permanent Echo & 5earch Target M,•ssages A
1.15 Process Strobe Messages A
1.16 Process Missing Messages A
1.17 Distribute Weather Map Messages A
1.18 Distribute Target Reports A
1.19 Distribute Site Status Report A
1.20 Distribute Test Messages/Reports A
1.21 Distribute Permanent & Search Target Message A
1.22 Distribute Strobe Message A
1.23 Distribute Error Report A'

2. Weather Processing

2.1 Generate Digital Weather Map A
2.2 Collect Weather Data Amendments A

,2.3 Collect Weather Data Requests S
2.4 Collect Weather Data S
2.5 Collect Weather Messages A
2.6 Synthesize Weather Products A
2.7 Assess Weather Conditions S
2.8 Distribute Weather Products A
2.9 Distribute Weather Amendments A

3. Flight Plan Processing

3.1 Collect FP Messages S
3.2 Collect Requests for FP Data A

.3.3 Collect FP Data Changes S
3.4 Collect Weather Products A
3.5 Perform Route Conversion . A
3.6 Perform FP Position Extrapolation A -

3.7 Distribute FP Data A
3.8 As3ign/Collect Beacon Code A

1-6 i



TABLE 1-1. ACFOF ALLOCATION SUMMARY (continued)

RECOMMENDED
ALL.OCATION

ACF Operational Function (S = shared)

(A = automated)

4. Track Processing

4.1 Collect rrack Initiation Request S
4.2 Collect Filtered Sensor, Target Reports A
4.3 Collect Altimeter Reports A
4.4 Collect Track/FP Pairing Request S
4.5 Collect FP Data A
4.6 Ccllect Weather Data Which Affects Track Position A
4.7 Initiate Tracking A
4.8 Correlate Targets With Tracks A
4.9 Determine Track Status A
4.10 Pair Track To Flight Plan A
4,11 Perform Slant Range Conversion A
4.12 Calculate Track Positions A
4.13 Estimate Track PositionNelocity A
4.14 Collect Track Termination Request S
4.15 Terminate rrack A
4.16 Suspend Track A
4.17 Distribute Track Output Data A

5. Track/FP Association Checking

5.1 Collect Paired Tracks A
5.2 Collect Flight Pian Data A
5.3 Evaluate Track/FP Association A
5.4 Issue Notice A
5.5 Update Track Status, Distribute A
5.6 Coordinate With A/C To Determine Reason For S

Non-Conformanca
5.7 Determine Conformance Correction, Distribute S

6. Separation Assurance Monitoring

6.1 Collect Track Positions A
6.2 Collect Weather Products A
6.3 Collect Non-controlled Aircraft Information S,
6.4 Detect Track/Weather Conflict A,
6.5 Detect MSAW Conflict A
6.6 Detect Restricted Airspace Conflict A
6.7 Detect Track/Non-controlled Aircraft Conflict S
6.8 Provide Aircraft Proximity Report A
6.9 Issue Probability/Immi'nence Alert A
6.10 Generate Options S
6.11 Detect A/C Conflint A

7. Clearance/Advisory Generation

7.1 Collect Clearance Requests S
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TABLE 1-1. ACFOF ALLOCATION SUMMARY (continued)

RECOMMENDED
ALLOCATION

ACF Operational Function (S = shared)

(A = automated)

7.2 Collect Airspace Restrictions S
7.3 Collect Conflict Resolution Options S'
7.4 Collect Weather Data S
7.5 Assess Impact of Clearance Request S
7.6 Generate Alternatives, Distribute S
7.7 Select An Alternative S
7.8 Validate Selected Alternative S
7.9 Coordinate Resolution, Approve Clearance S
7.10 Approve Clearance Request S
7.11 Distribute Clearance, Clearance Rejection3, Advisories S
7.12 Distribute FP Amendments, Amendment Rejection A
7.13 Collect/Distribute FPCP Results Report S
7.14 Collect Flow Control Restrictions S

8. Flow Control

8.1 Collect Weather Product A
8.2 Collect FP Data A
8.3 Collect Traffic Forecasts S
8.4 Collect Flow Control Quota Information S
8.5 Collect FAD Information A
8.6 Collect Runway Configuration Information S
8.7 Collect TMS Restrictions S-
8.8 Collect Track Position A
8.9 Collect Arrival/Departure Information A
8.10 Determine If Problem Conditions Exist A
8.11 Request Flow Constraints S
8.12 Formulate, Coordinate Delay Options S
8.13 Synthesize Metering Directives A
8.14 Synthesize Flow Control Restrictions A.
8.15, Distribute Metering Directive3 A
8.16 Distribute Flow Control Restrictions A

9. Flight Plan Conflict Probe

9.1 Collect FPCP Request A
9.2 Collect FP Data, A
9.3 Collect FP Amendment A
9.4 Collect Plannod Actions A
9.5 Collect Weather Products A
9.6 Collect Airspace Constraints A
9.7 Collect True Speed Track Position Data A
9.8 Evaluate FP/FP Conflict A
9.9 Evaluate FP/Weather Conflict A
9.10 Evalute FP/Blocked Airspace Conflict A
9.11 Evaluate MSAW Conflict A
9.12 Assess Timeliness of Conflict A
9.13 Distribute Results A

I1-8



TABLE 1-1. ACFOF ALLOCATION SUMMARY (continued)

RECOnMENDED
ALLOCATION

ACF Operational Function (S = shared)

(A = automated)

10. Coordination

10.1 Coordinate Surveillance Processing S
10.2 Coordinate Weather Data Processing S
10.3 Coordinate Flight Pla,' Data Processing S
10.4 Coordinate Track Processing S
10.5 Coordinate Trac!,,'FP Association Tracking S
10.6 Coordinate Separation Assurance Monitoring S
10.7 Coordinate ClearanceiAdvisory Generation S
10.8 Coordinate Flcw Control S
10.9 Coordinate Flight Plan Conflict Probe S
10.10 Coordinate Responsibility for Aircraft S
10.11 Coordinate Responsibility for Airspace S
10.12 Coordinate Users Of Communication Channels S

11. Resource Management

11.1 Perform Local Flow Control S
11.2 Maintain System Parameteru and Adaptation Data S
11.3 Monitor System Performance A
11 4 Assess Current and Future Sector Workload A
1 1.5 Reconfigure Sector Boundaries/Responsible Positions S -

12. Data Entry/Information Display

12.1 Accept/Process Data Inputs S
12.2 Distribute Information Outputs S
12.3 Manage Data Entry/Information Display Processes S
12.4 Provide User Guidance S P

13. Error Detection and Recovery

13.1 Detect Data Source Inconsistencies A
13.2 Detect Errors Local To Source A
13.3 Detect Human Errors A
13.4 Diagnose Error S
13.5 Retry Process A
13.6 Perform Reconfiguration S
13.7 Perform Rollback A
13.8 Perform Restart A
13.9 Maintain Backup Files A P
13.10 Perform Checkoointing A
13.11 Perform Journaling A
13.12 Repair Areas Effected by Error A
13.13 Perform Reintegiation A
13.14 Execute Backup Procedures For Loss Of A

Functionality . p
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1.4 Assumptions sumption are the formalisms of functional
decomposition, information flow, and state

The human information-processing space theory, thoroughly treated oy Ref. 1
model of the AA-S Controller presented here and Ref. 2.
assumes an initial characterization of air
traffic Controller activities as being pri- The set of events for the current NAS
ma, ily event sensitive or event responsive, has been defined and validated by the
Through the identification of the AAS event SSRVT elsewhere (Ref. 4. CDRL AO01). For
domain, this assumption drives the top-level the purposes of the analysis, it is assumed
activity structure for the 'MAS Controller. that the classes of operational events
These activities crin then be decomposed, defined in Ref. 4 are invariant to the period
according to formal rules of decomposition, when AAS becomes fully operational In
to arrnve at Controller information-processing other words, the modes- of Controller-
tasks. !nformation-process~ng tasks may be machine interaction will markedly differ in
chAracterized as being initiated by an event the AS. but the event domain (defined in
stimulus and which invoke a discernible terms of .single and multiple aircraft
response. Controller task performance is situations) will be largely the same as in
influenced by global system parameters, today's system. This conclusion may be
i.e., knowledge of ATC procedures, hand- drawn since AAS events will be the resu!t of
books (7110.65), and memoranda of agree- interactions between aircraft, airports, air-
ments. Different types of tasks result in space, weather, and the operational
behaviors (human performance indices) environment, just as current NAS events are
which are either measured by how accurate (see Figure 1-4).
or timely a Controller performs a given task,
or subjective estimates of expected behav- For the purposes of this analysis, we
ior. Tasks (for analyticai reasons) must assume that ACFs will not be categorized
exhibit a , 'osure conoition which rep- as either en route or terminal because
resents either transition to othe: tasks in a functional responsibility will be integrated
sequence of information processing or a Airspace is viewed as being partitioned
response which meets conditions for task within an ACF into sectors, and multiple
closure, such as completion of aircraft ACFs will exist.
maneuver, haadoff acceptance of control,
or completion of a message entry (see Other specific assumptions are as
Figure 1-3). follows:

Controller information-processing tasks a. The essential MMI component of
define the sequence of interactions be- the AAS resides within the Sector
tween man and machine which are trig- Suite subsystem. The term "sub-
gered either by a previous task or an event, system" is used here to der'ote
and result in a detectable Controller action. the Controller workstation, inter-
An example of a task is: "Request special faces, and software which imple-
use airspace probe." The event stimulus (as ment the Controller MMI functions,
shown in Figure 1-3) can be characterized
in terms of message input via display or b, Critical interfacing systems which
voice. This stimulus' causes Controller support Sector Suite operations
integration of global system parameters (see section 2.3. ACF/AAS Inter-
(e.g., separation standards, geography, faces, for more detail) include:
route structures, current sectorization) and
the generation of control responses (e.g., - Center Weather
initia;4 flight plan conflict probe). Charac- Processor (CWP)
te.istics which represent this response can - Voice'Switching and
be correlated to the coMplet-on of a task Control. System (VSCS)
and the time and effort (mental load) - National Airspace Data
required to achieve some completion. Interchange Network
criteria. Supporting this fundamental as- (NADIN)
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- Mode S Surveillance CDRL A004 (Ref. 5) are translated into a set
System of scenarios which both define the AAS

These systems will be implemented event domain and the re!ationship between
prior to AAS/AERA 1 (Ref. 7); The products AAS operations and the external environ-
of these systems will either be configured ment. Major components of the external
as a component within the Controller environment include airspace, weather, air-
workstation, or provide data which are used craft, airway/airport facilities, and sur-
by the Controller in performance of his veillance capabilities (as is the case in
duties. For example, it is -.ssumed that the today's system).
CWP will provide weather forecasts, SIG-
METs, and advisory irformation which the Airspace is bounded by elements such
AAS will provide to the Controller at his as the geography, terrain, obstacles, airway
workstation. route structures, and weather. Aircraft is

functionally related to airspace in that air-.
ca It is assumed that the AAS will -raft navigate through' airspace using ran-

perform in accordance with the 3m routes or the formal airway route
accuracy, speed, reliability, and ,,tructures. Aircraft can be characterized as

capacity requirements specified. having Instrument Flight Rule/Visual Flight
in Ref. 7 in all areas, including Rule (IFR/VFR) capabilities and designated

as either commercial, general aviation, or
tracking accuracy military. The term Airway/Airport Facilities

here is used to denote local government
conflict alert "ground side" facilities (airports, runways)

and FAA "air sioe" facilities (ATC equipment
fault tolerance and navigation aids).These facilities are directly
allowable levels of related to aircraft and airspace in the sense
system degradation that aircraft flying published routes rely on

navigational aids which may be affected by
d. Major AERA 1 functions will be terrain or man-made obstacles and weather.

operational at the time of full AAS. Surveillance Capabilities concern radar.
These functions, include: flight coverage of aircraft and weather.
plan conflict probe, airspace probe,
sector workload probe, and trajec- The importance of the relationships
tory estimation. among airspace, aircraft, facilities, and sur-

veillance capabilities from the Controller
a This Operations Concept does perspective is that events (which trigger

not directly address the Initial Controller actions) may be characterized in
Sector Suite Subsystem (ISSS); terms of these elements. Given the premise
however, the ISSS MMI should that AAS events will be invariant to current
closely correspond to the require- NAS events.(as defined in Ref. 4. CDRL
ments defined herein. AO01), and an assumed set of capability

enhancements to interfacing systems (par-

1.5 -Methodology and Logic for Preparing ticularly Mode. S data link), tr.e AAS event
set is defined in. Chapter 3.0 of this'This D~cmn ocument document.

Prior to performing the Controller task The preliminary assertions regarding
analysis, the ACF operational employment the. ACF Operations 'Concept and the AAS
concept is summarized. This -initial ACF operational scenarios noted above, along
characterization forms the basis for subse- with the functional baseline established in
quent information-processing task analyses Ref. 5 (CDRL A004), form the starting point
The resulting task decomposition then for the subsequent analytic process under-
forms the foundation for the AAS Opera- taken in this document. The seven analytic
tions Concept steps employed in the development of this

Ooerations Concept are depicted in Figure
Operational requirements specified in 1-5.
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GLOBAL SYSTEM HUMAN
PARAMETERS PER FORMANCE

\y' ,NOICES

EVENT -AO PROC RESPONSE OBSERVABLE
STIMULUS T TASK* " CONTR OLLER ACTION

TASK COMPLETION
OR CLOSURE

DEFINITIONS:

INFORMATION - A PERICEFTUAL. COGNITIVE OR MOTOR UNIT OF WORK WhICH HAS THE FOLLOWING
PROCESSING TASK PROPERTIES:

EVENT STIMULUS - OCCURPENCE OF AN EVENT WHICH CAN BE CHARACTERIZED IN TERMS OF SOME
MESSAGE INPUT VIA A SITUATION DISPLAY. FLIGHT STRIP, INTERPHONE/RAO10
COMMUNICATION OR WEATHER REPORT

GLOBAL SYSTEM - SEPARATION STANOARDS. PROCEDURES, GEOGRAPHIC REFERENCES. AND OTHER
PARAMETERS AOAPTATION DATA

RESPONSE - OBSERVAaLE CONTROLLER ACTiON. MAY ALSO REPRESENT THE INITIATION OF
AN EVENT

HUMAN - TIME OR ACCURACY REUUIREO FOR TASK ACCOMPUSHMENT
PERFORMANCE'
INOICES

TASK .LOSURE - COMPLETION CONDITION SUCH AS A CONDITION FOR TRANSITiONING TO THE

NEXT TASK OR TOTAL TASK ACCOMPLISHMENT

Figure 1-3. Controller Information
Processing Model
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1.5.1 Ccntroller Information- basic composition graph symbology set is
Processing Task Analysis aiso shown in Figure 1-6. Figure 1-7 covers

the composition graph formalisms and the

The first step in the process involves rules of functional decomposition.

the identification and decomposition of
Controller information-processing tasks. A composition graph of tasks reflects
The top-level set of Controller activities is linkages among the tasks, not a hierarchical
structured in terms of accomplishment of arrangement that implies the "level" of the
the goal of air traffic control, namely the task. The first task is not an "overall task' to

"eifective implementation of the separation/ be accomplished by performance of the
control standards The implementation of tasks that follow on the graph. Nor is a com-
those standards by the Controller assures position graph a flow chart in the usual
the safe, orderly, and expeditious flow of air sense, though a sense of task sequencing
traffic in today's system, and remains as the is inherent in the graphic portrayal.
raison d'etre of the MAS. Division of airspacp
is intrinsic to this philosophy in that the Tasks are stated to a functional level of

- Controller manages his airspace in accord- what is accomplished by the Controller.
ance with FAA separation standards and Low-level procedures or precise steps of
procedures. This philosophy transcends a how a task is performed on a given set of
single sector by requiring the formal trans- equipment are not detailea. Rather, their
fer of aircraft control from sectors within an intent is to reflect what gets done Without
ACF, between ACFs, and from ACFs to unduly restricting them to a particular
the towers. design, display equipment, or specific

procedure.
Activities represent the top-level func-

tions performed by the Controller-machine, 1.5.1.2 Task Description Language
pair to implement the aoove goals. The term (TDL)
"Controller-machine pair" is used in this
context to denote the actions a Controller The resultant graphical task decom-
performs at his workstation in response to position is then translated into a tailored
an event or a series of events. A sequence version of structured English called Task
of activities is, therefore, a subset of an ACF Description Language (TOL). The TDL
Controller function which is the result of ensures logical consistency in the graphical
either external events, the coordination ;ask decomposition and communicates the
among Controllers on a Sector Suite team, MAS task structure, both to Controllers and
or coordination between adjacent sectors to prime contractor engineering personnel,

The TDL provides the same information as
"1.5.1.1 Composition Graphs for the composition graphs. but presents it in a

Information-Processing Tasks way which forcesan analysis of the ,log:cal

connections among the tasks. This is done
Given the top-level set of ACF Con- by first standardizing the task statement in.

troller activities. one can perform a logical terms of a set of non-redundant verbs,
decomposition into sub-activities and final- objects, and qualifiers to ensure consistent
ly, tasks. which preserve consistency, com- use of terminology. A set of logical con-
pleteness, and transitivity of event stimuli structs is then applied to organize the tasks
and Controller output responses. The use of in a logically meaningful way. The use of
composition graphs is illustrated in Figure TDL in conjunction with the graphs serves
1-6. Composition graphs have been se- as a validation tool whicn ensures that the
lected as a task decomposition tool due to task analysis is consistent and complete.
their i.iherent capability to show the multi- Figure 1-8 shows the relationship between
processing nature of the Controller's job. composition graphs and TDL. Appendix A
Figure 1-6 illustrates composition graph prcvides the complete set, of graphs and

"-'" symbols which define sequential, con- TDL which define the ACF Controller's job.
current, iterative, and decision making Reference Chapter 4.0 and Appren'dix A

* - (path selection) flow of sub-activities. The for graphing and TDL definitions.
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1.5.2 Characterizations of Controller 1.6 References
I nformation- Processing Tasks

1. Alford, M.W., & Burns, I.F. Axiomatic

The subsequent analytic steps de- requirements engineering, Volume I
picted in Figure 1-5 rely on Step l's task (Final Report prepared for Ballistic Mis-
decomposition. The level of detail repre- sile Defense Advanced Technology
sented in the composition graphs and TDL Center, Contract No. DAS G60-78-C-
allows for characterizations of tasks based 0015). TRW DSSG, September 1978.
upon information inputs and Controller ol't-
put requirements. Tasks are characterized 2. Alford, M.W, Smith, T.C., & Smith, D.L
in terms of both ATC complexity factors and Formal decomposition applied to axic-
sector type (e.g., low altitude arrival, high matic requirements engineering (Final
altitude en route). ATC complexity factors Report prepared for Ballistic Missile
include coordination, traffic density, traffic Defense Advanced Technology Center,
orientation, taffic separation, sequencing, Contract No. DAS G60-78-C-01 58).
and time responsiveness. TRW DSSG, December 1979.

This initial characterization later feeds 3. Computer Technology Associates, Inc.
operator workload assessments and as- Draft sector suite console requirements
sumptions made concerning the ACF crew/ sectionsole re.uirement
team organization model Cognitive and specifications. (Contract No. DTFAOl-
perceptual task attributes are then mapped 83-Y-1 0554, CORL A003). Englewood,
to workload assessments and potential CO: Author, in press.
human capacity limitations to derive machine
aiding requirements such as display high- 4. Computer Technology Associates, Inc.
lighting, alarms, etc. En routeiterminal ATC operations con-

cept (Contract No. DTF AO1-83-Y-
Another series of task characteriza- 10554, CDRL AO01). Englewood, CO:

tions in terms of human performance attri- Author, October 1983.
butes provides the basis for determining
journeyman Controller skill level require- 5. Computer Technology Associates, Inc.
ments and trainee performance :equire- Sector suite functional analysis and
ments. The Controller-machine dialogue is trade studies, (Contract No. DTF AOI -
derived through a logical extension of these 83-Y-10554, CDRL A0O4).,Englewood,
task statements and characterizations to 83-YAuthor, CDr 1983,
determine display content, input interac-
tions, and information presentation/coding 6. Computer Technology Associates, Inc.
strategies (Ref. 9). Sector suite man-machine functional

Therefore, a direct link is' preserved capabilities and performance require-

between the event-sensitive Controller ments. (Contract No. DTFA01-83-Y-
iniformation-prOcessing tasks (depicted in 10554, CORL A005). Englewood, CO:
composition graph and TOL form) and tVe Author, in presst
input and display requirements of the AAS
MMI. This Operations Concept for the AAS 7. Federal Aviation Administration. Ad-
Man-Machine Interface, therefore, provides vanced Automation System, System
the basis for CDRL A005, Sector Suite Man- level specification, Design competition
Machine Functional Capabilities and Per- phase (FM-ER-130-005D), April 1983.
formance Requirements (Ref. 6) and CDRLhE
A003, Draft Sector Suite Console Require- 8. Federal Aviation Administration. Tran-
ments Specifications (Ref. 3), and so ensures
that AAS MMI requirements are in all cases Sy othe Aanced Autacio

-directly derived from and traceable to ACF System. (FAA-TRO-AAP-00. Attach-
Controller task requirements. ment M-6 to RFP DTFA01 -83-R-21135,

April 1983.
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9. Kloster, G.V., & Rosati, J.J. Draft and
guidelines for the development of the
MMI design guidebook (TRW Indepen-
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TRW, 1981.
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2.0 ACF OPERATIONS CONCEPT * Reduced boundaries between
approach control and en route

The NAS plan (Ref. 31.'outl~nes the functions.
objective to consolidate the operations of
multiple terminal radar approach control 0 Reduced need for in~erfacility
and en route air traffic control facilities (that transfer of control of aircraft
are located in the same geographic area)
into ACF. The co-located facilities will be • Increased automation to trans-
responsible for rerforming arrival, depar- fer more of Controller workload
ture. and/or en route control of air traffic A to machine.
distinction will not be made between en
route operations and terminal operations, To paraphrase, 'he overall goal is to
as the integration of these functions is one improve air traffic control service to users,
of the FAA goals which the AAS supports. increase Air Traffic and Airway Facilities
However, a distinction is made according to personnel effectiveness and productivity,
sector types to assure that the unique .and absorb growth through consolidation of
characteristics of terminal aporoach control ATC facilities while maximizing the utility of
operation are understood and preserved, advanced automation.
The concept of ACF operations, including
an overview of how the individual Controlier ACFs will have realigned boundaries
will be employed in carrying out these ATC based primarily on traffic flows throughout
Operations, is summarized in this chapter. large geographic areas, accommodating

arrivaL departure, and en route control in
2.1 Summary of ACF Operational one type of facility. All necessary control

Employment Concept towers will remain in existence, but radar
approach control facilities willi be con-

The intent of the consolidation of en solidated within the ACF.
route and terminal Controller/'User Opera-

" tion facilities into ACFs, :s to achieve the Figure 2-1 illustrates an example of
following mission level ATC goals: the consolidation of facilities and the con-

cept of an ACF. Numerous facilities in the
* Integration of functional respon- Pacific Northwest (such as Spokane, Wash-

sibility for the safe, orderly, ington, Helena. Montana ana .,thers) might
expeditious flow of traffic. be combined and relocated -n Seattle as

one ACF. This facility could be either a Type
* Ensurance of uniformityQf con- A. Type B, or Type C ACF, as illustrated in

ceot application throughout the Figure 2-1. A Type B ACF is limited by a ceil-
ATC system. ing altitude, as shown. Type A airspace is

not bounded by a floor or ceiling. Type C air-,
a Increased automation of air traf- space is bounded by a floor altitude. Type B

fic sepasation services and flight and C facilities are designed to respond to
data. processing., unique operational considerations such as

air traffic density and traffic flows.

*. Unrestricted operational data
interchange. Key to the development and evolution

of the ACF Operational Employment Con-
0 Integration of sectors to include cept is a. more efficient Controller-machine

cont'rol of en route and terminal interaction. The first step in defining a more
airspace. operationally effective MMI is to examine

the major components of the ACF Opera-
I Increased productivity of Con- tions Concept to determine the roles of the
trollers through enhanced auto- Controllers, and sector and area teams.
mation.

Figure 2-2 depicts, in composition
- 0 Reduced overhead staffing. graloh. form. the top-level operational

"elements of the NAS ATS .,ystem. The major,
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components of the system are the Area The information is coordinated either ver-
Control Facilities (ACFs), the Airport Traffic bally, by NADIN or VSCS, and also through
Control Towers (ATCTs), and other ficilitios the Sector Suite interface. Finally, in this
such as BASOPS and ARINC. (See defini- example the information is coordiiated with
tions in Appendix D). Figure 2-2 shows an an ATC tower. This diagram illustrates
abstract flow of information between/ t hrough the use of concurrency notation
among ACFs, to and from aircraft as well as that ihe elements within an ACF may
the necessary coordination between ACFs, operate within thi. ACFs themselves, and
ATCTs, and other facilities. This shcws at a that elements external to the ACFs may
-,ery high level the different types of inter- also operate simultaneously.
faces with which the Controller is involved,
and establishes a basis for a more detailed The ACr" will ensure that no degrada-
look at the composition of Controller tasks tion or loss of existing services occurs while
and dialogue definitions in Chapter 8.0. The the system evolves from the current one,
solid-arrowed lines in the graph show how which is segregated into terminal and en
the planning and control responsibility for a route facilities, into an integrated one. It is
specific aircraft moves through the system. also assumed that services will be improved
The dashed-arrowed lines indicate the flow where deficiencies exist and that in addi-
of information through the system. For tion, increasing traffic levels and demands
eample, information may be passed from for services will be accommodated.
an ACF to an aircraft This information, as
well as information from other ACFs, may be As stated in Ref. 3 (NAS Plan), these
passed along to an appropriate ATCT or improvements principally consist of:.
other facility after having been coordinated
with other incoming information. The coor- * Those that will upgrade current
dination of information may be done either systems by adding or expanding
by direct voice, i.e. verbally. via NADIN, or safety-related functions or* in-
via VSCS. Tha concurrency notation (&) creasing capacity to accom-
superimposed on this block diagram shows modate demand while newer 9-*
that each of the indicated functional systems are being developed.
etements operate in parallel with others.

Those that apply high levels of
Figure 2-3 depicts ACF interfaces in automation to air traffic control

composition graph forrt similar to Figure 2- and flight services. The most not-
2. This diagram depicts a number cr sectors able aspects of the systems
within an ACF and shows the relationship approach are expanded common,
between the flow of information and control readily available data bases and
external to an ACF and that which is internal higher levels of service that result
to a~i AC'. Inputs which are, external to the from automating the more routine
ACF, such as flow contrcl, flight plans, flight Controller tasks.
plan amendments, surveillance data,
weather data, aircraft communications, and e Those that consolidate facilities.
status information, are transformed by ACF Consolidations will not only allow
operations and automation functions into for the cost-effective introduction
clearances, advisories, coordination infor- of new technology, but will also
mation, transfer-of-control data (i.e., handoff remove constraints to the orderly
data), and system status information. These flow of traffic and create a more
Outputs are distributed to entities outside efficientworkforce. Consolidation U
the ACF, such as aircraft other ACFs, or is expected to be a major factor
ATC towers(Ref. 1, CDRL A004). Figure 2-2 in the anticipated increase in
illustrates the coordination oi weather infor- productivity.
mation and information from an aircraft, and
the flow of that information to the appropri- The Planned 'evolution of the ATC sys-
ate sector suite. This information is then tern will improve safety and efficiency, be _
transformed into handoff data (in this ex- responsive to user needs, and satisfy
ample) and passed along to another aircraft, increasing demandi at minimum cost. The
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I
imoact of these ro-uposed improvements on tor Suite. In a typical Sector Suite, multiple
the performance of the Controller will be displays will provide a plan view of the air
addressed in Chapter 5.0, Controller traffic and weather situation. alphanumeric
WorK;oad Asses.-sient and Definition of flight and weather data, and other
Machine Support. aeronautical information such as notices to

airmen (NOTAMs), and traffic planning data
In "ummary. Controller productivity including the ability to probe the system for

will be increased in one area by the creation conflict-free, fuel-efficient rdight paths. Sec-
of a more efficient MMI. Improved automa- tor processing. and the failsoft and
tion will allow the transfer of more of the emergency modes of the AAS will ensure
Co-itroller's worvload to the machine. For that required surveillance. flight data, and
example, improvements to sensor/tracking weather infor:nation are available at the
performance will result in providing more particular Controller position.
reliable data to the Controllers which may
result in greater acceptance of improved The purpose of theAAS isto provide a
separation assurance monitoring functions. .otal automation system that includes the
strategic flight planning, and other AERA Controller Sector Suite, new computer
capabilities. Key to productivity will be gain- software, and new processors to augment
ing the Controllers' confidence through the host computers The AAS will provide
demonstrations of improved automation the capacity to handle the projected traffic
capabilities and providing them with highly -load through the year 2000: increased pro-
reliable information and operational ductivity through introduction of new Sec-
services. tor Suites at the earliest practical time, a

high degree of reliability and availability,
2.2 Facility-Level Descriptipn and the capability for enhancement to, per-

form other functions subsequently ;ntro-
The major operational functions of the duced into the system. Software functions

ACF will include the following: that are now unique to the terminal air traf-
fic control systems will be incorporate ý into

* Surveillance processing the new software to support the Area Con- A .
* Weather processing trol Facilities. All remairnng elements of the
* Flight data processing current en route automation hardware and
0 Tracking software will be replaced.
* Association checking
* Conflict probe The full AAS will make. possible the
• Separation assurance integration of en route and terminal oper- p
0, Flow control atiOns in the ACFs. The tower cab tower
* Clearance/advisory delivery position consoles will be installed when ter-
• Data entry & display minal radar control is operationally

(MMI processing) integrateJ into the Area Control Facilities.

According to the National Airspace Distributed processing will inherentiy
System Plan (Ref. 3), en route and terminal provide high availability and protection from
facilities will be consolidated into AC~s. total system failure. Increased operational
This consolidation features the use of com- flexibility can be achieveda since the num-
mon computers and Sector Suites. These ber of Controller operating positions can be
malor operational elements are treated reconfigured to meet. changing demand
herein in the development of the operations based on day-to-day or hour-to- hour work-
concept. This operations concept assumes load requirements. When traffic decreases,
the consolidation of facilities posed in the Sector Suites and associated com-
NAS plan. munications can be coitfigured into larger

operating Sectors. and the total number of
Within each ACF, the Advanced Auto- operating positions and associated staffing

mation System (Ref. 2) will have computer can be reduced.
processing divided between common pro-
cessing equipment and the individual. Sec- "Che advanced functions of the .
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automated en route air traffic control 9 Maintenance Processing System
(AERA) program will be added to the AAS in (pIPS)
incremental steps. Direct fuel-efficient
route planning and traffic management will Within each ACF is a colocated Main-
be added before strategic planning and full tenance Processor Subsystem (MPS).
tactical clearance generation. During the Each MPS, as part of the FAA's Remote
latter phases of the NAS plan. weather, and Maintenance Monitoring System
flight information and eventually computer- (RMMS) will be positioned in a central
generated clearance messages, will be location for equipment performance
transmitted dirctily to aircraft via data monitoring, certification, and control of
link. remotely located FAA Facilities in a

2.3 ACIF System Elements given geographic area. The ACF shall
send system status, performance, and
alarm messages to the MPS on aAlthough the main activities in an ACF periodic basis. The MPS will send

are centered around the ACCC, there are messages to the ACF requesting that
other equipments and activities that will
also be part of an ACF. Each ACF will also MPS. MPS' will be interconnected to
include communications equip.nent, for the ACCC and to each other in a
example a VSCS, and voice-radio equip- nationwide network via NADIN.
ment, space and equipment for admihistra- n
tive activities. Each ACF will also include a * Central Weather Processor (CWP)
NADIN Concentrator, a Central Weather
Processor (CWP) and a Flight Service Data Each MS shall be linked by local dom-
Processing System. The system elements E ach to obainkdigital w trof major concern with respect to the municatrons to obtain digital weather
Operations Concept are the following: data and weather products and to pro-vide f3IREPs collected by ACF Con-
* AAS Area Control Computer Complex trollers. Three types of messages flow

Compute from the MAS to CWP: (1) requests for'(ACCC.)__ products and services, (2) PIREPs

collected by the sector, and (3) tern-
The ACCC is the equipment and porary adaptation list changes. In addi-
software that provides automation tion to automatically disseminated
support for the control of aircraft in a data, the AAS may send request and
volume of airspace under the air traffic reply messages to the CWP for any
jurisdiction of an ACF. The equipment data not normally stored by the AAS.
and software of all ACCCs shall be Temporary additions to the standard
identical, varying onl in installation list of required weather data may be
quantities and in software adaptation requested by the MaS.

to the operational configuration of
the sites. * Voice Switchin ; and

. Control, Systems (VSCS)__An ACCC includes computers,
computer programs and related The ACF Sector Suites include the
documentation, displays, storage
devices, input devices, output inter- integrated use of the Voice Switching

connecting -communications, a sup- and Control System (VSCS). The VSCS
pornecting omaintunanicasubste, a sis the primary means for establishingporting maintenance subsystem, a

training subsystem, and interfaces ;ommunications in the NAS Air Traffic
with other FAA systems. An ACCC does Control System. Air traffic control com-withnother FM systems.oAngACCCddoes
not include communications that are munications consist of ground-to-
external to the building that houses grounu links among ATC personnel inextenal o te buldin tht hosesthe same facility and in different
each ACF, voice communications, or facilities and ground-to-air links be-
any equipment at surveillance sensor
sites. tween air traffic Controllers and pilots.

The VSCS system' can select, connect,
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and automatically reconfigure ground- 2.4.1 ACF Sectorization.
to-ground and ground-to-air circuits as
needed to meet operational, main- ACFs will be formed by combining into a
tenance, and support comunication single facility the air traffic control of air-
requirements. space presently accomplished by several

TRACON/TRACAB facilities and the adjoin-
D0.ta exchanged between the AAS and ing en route sectors. This will result in
the VSCS will permit control of the reduced ccordinatiorr between separate
voice communications system con- facilities and re-aligieed sectors which can
figuration in response to changes in -better accommodate inbound and out-
the ACF configuration. These changes bound traffic flows.

* will be made as a result of AAS inputs
by supervisory personnel. The AAS Thms operations concept examines
shall provide to VSCS the data on the seven types of ACF sectors, i.e., low altitude
configurations themselves, commands arrival, low altitude departure, low altitude
to establish a given configuration, and en route, high altitude en route, oceanic,
inquiries about configurations and arrival control, and departure control. These

r current -system Status. The VSCS will sectors, in certain instances, will be struc-'
provide appropriate status and tured to serve more than one purpose. For
Sresponse information to the ACF. example, these sectors may in certain traf-

fic conditions be reconf.gured (combined or
* National Automated Data Interchange decombined). Equipmrent outages (e.g.,

Network (NADIN) common console preventative main-
* tenance) may result in reconfiguring

"NADIN 'will be a national data corn- sectors.
munication network which will serve

*.the various ACF computer complexes A sector of airspace may be controlled
and equipment NADIN will consist of a by one to three Controllers operating at a
packet-switched network with sophis- Sector Suite workstation. [Workstations
ticated message routing ano interface and Controller teams will be configure-. as a
capabilities to enable transmission function ofsectortype, traffic volume, traffic
over c.ne of several paths and sequences, and interfacility interfaces.
interoperability with a number of dif- Workstations will contain from one to four
"ferent networks. NADIN will control common consoles comprised of interaction

- and route messages on the network devices, displays and the VSCS panel.1
through two or more national switches.
NADIN concentrators to be colocated The number of sectors per ACF will
at selected ACFs will interface to all range from 60 to 120 depending on the size
ACFs and provide access and interface and type of facility. During peak traffic
to the network The NADIN concen- periods, sectors may be"decombined" into

" * trator will perform tne total ,data corn- smaller geographic areas or a lower level of
munications function. It will add the air traffic control specialization (e.g., split-
appropriate communication informa- ting the arrival control sector to accom-
tion, format messages received from modate dual approaches). Slow. periods

• -- the ACF, and control the transmission may require the "combining" of sectors,
" of the messages to the destination especially during early morning or late

facility/equipment evening shift periods. An example of corn-
:- bined sectors may occur when departure

2.4 Operational Descriptions sequences are handled by the low altitude
Controller, thus consolidating the departure

This section describes how the Air control and low aititude sectors
"Traffic Service views operations after the
AAS becomes operational at field sites. This This. strategy of combining sectors
"section should be viewed as guidance to may be feasible given improvements in'sen-
understanding changes from current to sor technology and procedural improve-
future operations. ments for handling traffic sequences.
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Consolidation will bring about a re-thinking runway changes. This type of coordination
of ACF sector configurations to regulate must be addressed by the ACCC.
Controller workload, and, yet improve han-
dling of traffic sequences at primary and
secondary (satellite) airports, and provide 2.4.3 ACF Sector-Area Team
more fuel efficient flignt services. Organization Philosophy

2.4.2 Controller Coordinitior, Philosophy The Area Supervisor is the resource
manager for the Sector Suite Teams report-

Currently verbal Controller coordina- ing to him. The supervisor will be able to
tion between sectors (at other facilities or determine sector workload through sector
within the same facility) and' pilots is a workload probes and cause sectors to be
significant workload demand, The ACCC reconfigured (combined or decombined) in
(within the ACF) will facilitate coordination response to traffic situations. This becomes
by providing machine functions which' an effective way to balance workload and
allow., maintain Controller alert levels.

A- automatic handoff of control be- The Area Crew employs the resources
tween sectors of the metering/flow control position to

develop strategies for handling area level
- automatic pointouts traffic sequences. Traffic strategy and

required coordination will be relayed to the
- automatic distribution of weather Area Supervisors for implementation.

data such as PIREPs; S!GMETs.
forecasts At the Sector Suite level, the ACCC

provides the. Controller(s) with machine
""automatic posting of flight infor- aids for carrying out supervisory directives

"mation for aircraft about to enter to reconfigure the Controller workstation

j " sector airspace and respond to anomalous situations such
as loss of a functional capability or equip-

In all cases the Controller may ment failure.
override automatic options and' explicitly
accept handoffs, initiate pointouts. and 2.4.4 Controller Training and Certification
request full data block or flight plan informa-
tion, Le.. ultimate responsibility for aircraft Each Controller will be required to gain
separation and control will, still lie with the training and proficiency at several levels
Controller, not the computer. Le,

The system will provde the Controller Level 1-workstation familiarization

with the capability to compose and enter and MMI Language

messages foe automatic routing and display proficiency
'at other Controller (sector) workstations
(intra-facility or inter-facility). Level 2-facility MOA's, procedures,

etc.
*VSCS will facilitate coordination with

"capabilities for conference calling and.' Level 3-Radar, Data Controller, or
direct access to remote facilities. It will also Handoff position proficiency
permit cal! forwarding and, queuing of
incoming calls. Level 4-specific sector position

"certification
A Controller (at one sector) does con-

siderable coordination with other Con- Through the course of their career at
trollers to assure smooth and efficient anACF, Controllers will obtain certifications
handling of traffic, coordinate delays due to or checlk outs at various positions and types
facility restrictions and weather, or rese- of Sectors. A full performance level Con-
quence inbound/outbound traffic due to troller is an individual proficient in master-
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ing the concepts and tasks of air traffic troller workload. Other Sectors affected by
control at all positions of an area of peak traffic conditions may be adjusted in
specialization. staffing or become "decombined" resulting

in sharing of workload. These "Controller
The ACCC will incorporate a training resource management" options will be pro-

system composed of computer hardware ceduralized and supported by adaptations
and software, problem tes,• cases and a of sector geography, location of transmitter/
training director to enable the trainee 'to receiver sites, sensor coverage, and ATC
gain proficiency at levels 2, 3, and 4. This procedures. Effecting these options will be
hands-on "classroom" training will be sup- the responsibility of the Sector Area
plemented by on-the-job training at the, Supervisor.
Controller workstation. Level 1 will be pro-
vided by embedded capabilities within the In later phases of AAS evolution,
ACCC Sector Suite software. operations may e,.-;ve to higher levels of

automation where the capabilities of the
2.4.5 Real-Time ATC Operations Mode-S data link are used to transmit

advisory weather data and clearance infor-

The Controller has been previously mation to the pilot. However there will exist
described as an event-sensitive information a mix of aircraft capabilities which will
processor (Ref. 4). The Air Traffic Con- require the full range of ATC services
troller has been trained to mentally which include:

anticipate potential control problems and
yet provide for expeditious traffic flow. He is Voice communication of clearance
and will continue to be operationally re- and advisories to aircraft not
sponsible for the separation of air traffic. equipped with Mode-S datalink
During real-time operations, track informa- processors.
tion will be presented on the situation dis-
play. The Controller will be responsible for - Voice and data link communica-
visually seoarating targets and/or by men, tiqn to pilots of advisory and flight
tally preserving the spatial distance be- following inormation.
tween objects. The AAS will provide
powerful machine aids such as improved - Backup voice communication in
terminal/en route' conflict alert,, and event of data link or on-board
Minimum Safe Altitude Warning (MSAW), flight equipment outages.
flight plan conflict probe, improved Eventually the role of the Controller incapabilities for display of special list and Eetal h oeo h otolri
flight information, and display of current and this era of advanced automation may at'forecasted weather conditions. some sectors be more monitoring in nature,where the Controller handles exception

The Controller Team at the Sector' events. However, certain sector types andite wconditions (such as weather or airport re-
information to not only facilitate the safe strictions) will' require the Controller to be
informaedition s t lown onl trafacilter thei saan active participant in air traffic control. It is
and expeditious flow of traffic under their
control, but cocrdinate information , be- important to recognize that in real-time ATC
tween other Sectors (within the ACF) and operations, maintaining Controller alert-
between other Sectors at other facilities ness, skill levels, and capabilities will be
(e.g., ATCT). This coordination will -be made extremely impl,.,tant to the "availability" of

services to pilots. Controllers, like pilots,possible by voice switchiig communica- experience boredom yet each must be pro-
tions, automatic inter-facility message vided capabilities which respond to
transfer-, automatic message transfer (e.g. operational events such as weather, aircraft
pointout messages) between workstations, anomalies, airport restrictions, changing
and direct verbal commurication.trfcseunst. traffic sequences, etc.

Sectors affected by low'density traffic'
patterns' during off-peak periods may be
"combined" to maintain consistent Con-

2-10



2.4.6 ATC Operations Standardization tion and ControlIer worKstations. However,
and Transparency Controller workstations may be adapted to

present standard information displays to a

Standard operating procedures are a team of 2-3 Controllers or a single Con-
necessity in the National Airspace System. troller. The AAS will also provide the flex-
These procedures permit the common ibility to tailor the presentation of flight.

evaluation of operational performance on advisory and display information as a func-

an ACF by ACF basis and also facilitate the tion of Sector Team size, sector type. and

use of consistent ATC practices among limited Controller preferences. For example,,
all Controllers. tailoring the flight data display would

involve soring and presenting flight data
Many procedures within the Air Traffic entries by time of arrival over a fix or by call

Control Handbook, 7110.65 will be mod- sign (alphabetic order).
ified to reflect use of new computer technol- The system will provide time sequen-
ogy, more reliable and accurate'surveillance ced voice and data recording of displayed
capabilites/NAVAIDS, improvements in the information and Controller input actions.
Controller workstation, and sectorization This will provide for the playback of events
changes brought about by consolidation, to enable reconstruction of incidents, as
New and old procedures must be embed- well as evaluation of standard practice.
ded in the Advanced Automation Training
System. Special attention needs to be 2.4.7 Operational Availability
focused on the transitioning from old prac- of ATC Services
tice to new.

The FAA Air Traffic Service has One of the main goals of the AAS is
stipulated that certain ATC operations (per- extremely reliable and accurate processing.
formed today) remain transparent to the For the AAS. the overall reliability design
Controller during the initial phases of full goal is to provide full service operation
AAS deployment These include: within the response times for the ATC serv-

ices supported by these operations, 24

presentation of situation display hours a day, 7 days a week
data (where full data blocks are In principle, this philosophy provides
adapted in the ACF to terminal and
en route types of sectors) should for a full rarge of fault coverage for essen-
remain functionally similar. tial ATC functions, such that it one function

fails, other essential services (functions) are

- presentation of geographic data not degraded, and if a function does fail,
and sector adaptation data. that function is restored using a recovery

scheme which informs the Controller. Other

- presentation of airway/route, essential services continue without degrad-
structure data. ation. Critical functions such as track pro-

cessing will be provided levels of protection
- implicit (automated) or explicit and fall-back modes such' that even the

(Controller invoked) initiation of enabling of a fall-back option does not
handoff. adversely affect the performance of other

ATC services.
- preservation of many currentoperating procedures and MOA's Response time, equipment, a'nd

software failures will inevitably occur and

Different systems (e.g., ARTS-1I/III,IIIA be visible to the Controller. Each Sector
and NAS Stage A) have brought about cer- Suite workstation and associated support
tain practices resulting in use of different processing will be required to recover
target symbology, use of flight information; within a specified response time. Failure to

. . and mosaic vs. non-mosaic processing of recover within. the specified response time
sensor data. The ACF and AAS will bring will result in unavailable ACT services.
about standardization of displayed informa-
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Hardware and software failures are
expected to occur, however, automatic
error detection, isolation, and recovery
techniques will be provided to preclude full-
service interruptions. Specific Controller
actions (e.g., switch over to back-up pro,
cedures) will be required in the event of:

- individual interaction/display
device failures

- Sector Suite failures
- loss and or degradation of ACT

functional capability

Attention must also of necessity be
paid to failures which occur such as loss of
radio aboard aircraft, NAVAID failures, sen-
sor outages, loss of data link, and loss of air-
ground communications and inter-facility
communications. Appendix A includes the
provision for Controller tasks which re-
spond to these events at a functional, i.e.,
design/architecture independent level.
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3.0 OPERATIONAL REQUIREMENTS highly interactive analysis model, the appli-
cation of which is inherently complex. One

This chapter proceeds from the de- event may trigger another event before an
scription of the ACF Operational Employ- appropriate Controller response occurs. In
ment Cqncept presented in Chapter 2.0 to addition, it may not be appropriate for the
identify the events which define Controller Controller to outwardly respond immediate-
work in the AAS. The analysis of Controller ly. A mental response is difficult to docu-
tasks (presented in Chapter 4.0 and Appen- ment until the response evolves into an
dix A) is based upon the assumpticn that overt one. Therefore, in viewing the Con-
Controller actions may be viewed Rs event- troller as an individual who processes infor-
sensitive. Operational requirements ýre mation in response to events, we do not
derived as a function of ATC events. Event have an exact reproduction of the Con-
scenarios permit one to identify the set of troller as in a photograph, but we do have an
top-level Controller activities and the sub- accurate and extremely useful model which
sequent decomposition of this set into sub- can be used to ultimately characterize
activities. This activity synthesis and MMI requirements.
sub-activity decomposition is guided by the
assumed level of automation documented The purpose. of operational scenario
in Sector Suite Functional Analysis and development is to capture the events and
Trade Studies (Ref. 3, CDRL A004) and the groups of events which influence what the
AAS System Level Specification (Ref. 4). Controller does on the job. An initial event

set, geared towards ATC operations as they
Section 3.1 provides a general over- occur today, is presented in Ref. 2. This

view and describes the scenario develop- document assumes that AAS events are
ment process, Graphical scenario portrayals largely invariant to current system events.
are included in section 3.2, along with event That is, the event set presented in this dJocu-
synopses. In section 3.3, we list environ- ment for the AAS is built upon and very
mental, technological, and fiscal factors' similar to the event set developed -n Ref. 2,
which will impact AAS design characteris- (CDRL AOO1) for the current ATC operations
tics, The top-level Controller activity syn- events,as well as those presented in Ref. 1
thesis is documented in section 3.4, and the and 5.

S•"decomposition into sub-activities is shown
in section 3.5. Scenario development goes through

an evolutionary process which is integral to
3.1 Operational Scenario'Overview the development of the Operations Con-

cept. The following types of scenarios and
As defined in Chapter 1.0, an event their relationship to the overall scenario

may be characterized as a product of the development are illustrated in Figure 3-1:
interactions among aircraft, airspace, facil-
ities, surveillance capabilities, and ATC 1) Function Thread Analysis for a
operations, That is, an event is a distinct specific event;
occurrence which the Controller perceives
and responds to in some manner. To iden- 2) Situation-specific scenario por-
tify tasks, the Controller may be modeled as trayals which do not lend them-
a multi-tasked information processor. The selves to a time-phased sequence;
advantage of using this model as an
analysis-tool is that, if a comprehensive list 3) Sequence.s of events which are.
of events which the Controller observes is combinations of potential and
documerted, as well as a similarly exten- highly probable occurrences.
sive list of tasks, one may achieve a degree
of accuracy in describing the Controller's Type 1': Function Thread Analysis, is han-
work. The disadvantage in modeling the died in detail in Ref. 3 (Sector Suite
Controller as an information' processor, Functional Analysis and Trade Studies). In
whose response to events is to perform that document, an event as described 'in
tasks, is that the dynamic operational com- Ref. '2 (En Route/Terminal ATC Operations
plexity of the Controllers job necessitates a Concept)' is mapped to the ACF Operational

'3-1 "



Functions. A composition graph of the ACF 3-2 lists the entire event set It terms of the
Operational Functions is annnotated to classification set forth in Figure 3-2 and
indicate the data flows affected by (or annotates them with respect to the defini-
triggered by) a particular event An event/ tions in Table 3-1. Event Numbers listed in
function "thread" is traced for each event Table 3-2 were arbitrarily assigned in the
The scenarios developed in Ref. 3 are used order they were associated with Sub-
to validate the functional breakdown of the Activities. The first digit of the primarily
ACF prior to performing the Man-Machine associated Sub-Activity Number corres-
level of automation trade studies. ponds to the first digit of the event number.

Type 2: Situation-specific scenario por- Type 3: Sequences of events, are
trayals, are presented in this chapter. This developed in Chapter 5.0 of this document
type of scenario builds upon Type 1 in that it The Chapter 5.0 development of scenarios
assumes that the functional breakdown of is more conventional in that it associates a
the.ACF as performed in Ref. 3 is valid. The timeline with the actual tasks which a Con-
scenarios developed herein are strictly troller performs, and traces a thread from
from the Controller's point of view and are task to task with respect to this timeline.
based upon the assumption that the appro- The event chains employed in Chapter 5.0
priate functions have been allocated to are the culminationofthe other two types of
the machine. scenarios. They rely Upon the data flow pre-

sented in Ref. 3,(CDRLAO04) as being valid,
The classification of events in terms of as well as the Type 1 scenarios. Also, they

aircraft vs. AAS events is shown in Figure 3- rely upon the validity of the events and the
2. Within the aircraft-related events are the Type 7 scenarios as established in Chapter
Single Aircraft Single Aircraft Contingency,' 3.0 to construct the Controller workload
and Multiple Aircraft categories. Within the profile.
AAS--related events are the ATC and ACF
facilities categories. Each category is then 3.2 Scenario Portrayals
broken down into types.

This section defines the events con-
For the purposes of discussion and tained in Table 3-2 and sequences them

ease in reference, these events are grouped into scenario portrayals. Figures 3-3 through
roughly according to the functional genesis 3-15 provide these portrayals. Table 3-3
as a specified group of events. For example, lists the definitions of 9 additional events
the single aircraft category will progress which are not depicted in Figures 3-3
through several clearance request types of' through 3-15.
events. This grouping of events is intended
primarily to provide an organization which
may be readily reviewed for completeness.

Figures 3-3 through 3-15 follow this
grouping description, in poqrtraying a synop-
sis of most of these events and provides,
event descriptions. This simplified rep-'
resentation of the AAS event scenario illus-
trates the character of events derived in
sach category of Figure 3-2. as they occur
within the flow of the AAS ooerational
environment. Table 3-3 defines aadditional
AAS events not covered in Figures 3-3
through 3-15.

The scope, of this scenario develop-
ment inclodes events spanning normal.
contingency, degraded, and crisis modes of
operations as defined in Table 3-1. Table

.3-2
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TABLE 3-1. NORMAL. CONTINGENCY, DEGRADED, AND CRISIS MODE DEFINITIONS

NORMAL, CONTINGENCY, DEGRADED, AND CRISIS MODE DEFINITIONS •..

Normal--Other than below.

Contingency-An event that may occur, but that is not likely.

Procedures written in letters of agreement to take over other airspace. •
ATCT failure, single console or suite failure-either results in reconfigura-
tion of sector.

Degraded-Reduced Services.

Loss of one radar site, loss of a communication item (VSCS, NADIN, etc.),
Controller shortage, loss of computer power utilitzation, etc. Results in
potential and severe flow control restrictions, rerouting of aircraft,
elimination of some terminal/radar services, elimination of advisory ser-
yices, etc.

Crisis-Unstable condition, potential safety hazard. S

Loss of all radar, loss of power, loss of computer, loss of all communication.
Results in partitioning of airspace to other facilities, reduction of traffic to
safe level, manual operation of ATC services, etc.
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TABLE 3-2. EVENTSTYPES/CATEGORIES

EVENT
EVENT TYPE CATEGORY MODE*

4.19 Amended Altitude/Route/Destination C:earance Request Single Aircraft N
4.1 Clearance Delivery Clearance Request Single Aircraft N
1.3 Flight Following Clearance Request Single Aircraft N
4.2 VFR TCA Clearance Request Single Aircraft N %2

3.2 Entering/Leaving Hold Flight Status Single Aircraft N
4.1.8 Filed Flight Plan Flight Status Single Aircraft N
1.2 Initial Contact Flight Status Single Aircraft N
1.4 Object Enters Airspace Flight Status Single Aircraft N
4.4 Overdue Aircraft Flight Status Single Aircraft N
5.1 PIREP Flight Status Single Aircraft N
3.5 Flight Plan Deviation Flight St;ttus Single Aircraft N

Observed
3.8 Clearance Flight Status Single Aircraft N

Request
2.3 Impending Airspace Conflict Conflict Single Aircraft N
2.2 Minimum Safe Altitude Conflict Conflict Single Aircraft N

7.2 Aircraft to Edge of Sector T ransfer/Share Single Aircraft N
Control

6.1 Airspace Release Transfer/Share Single Aircraft N
Control

7.3 Handoff Receipt Transfer/Share Single Aircraft N
Control

7.1 Pointout Receipt Transfer/Share Single Aircraft N
Control

4.5 Aircraft Emergenc•p Aircraft System Single Aircraft CY
Anomalies Contingencies

4.6 Medical Aircraft System Single Aircraft CY
Anomalies Contingencies .......

4.3 No Radio Aircirlft System Single Aircraft CY
Anomalies Conti ngencies

2.1 Aircraft-Aircraft Conflici Conflict Multiple Aircraft N
2.4 Caution Alert Conflict Multiple Aircraft N
4 20 Flight Plan Conflict Conflict Multiple Aircraft N
2.5 Refueling, Exercise, Air Show Conflict Multiple Aircraft N

4.13 Above FL 600 Military Unique Special Aircraft N
Operations Operations

4.11 Interceptor Flight Military Unique Special Aircraft N
Operations Operations

4.17 Military Training Route Military Unique Special Aircraft N
Operations Operations

3.10 Balloon, Glider Other Special Special Aircraft N
Operations Operations

4.8 Bomb Threat Other Special Special Aircraft N
Opeortions " Operations

4.12. DOE Flight (e.g. Hazardous Cargo) Other Special Special Aircraft N
Operations Operations

4.15 Experimental Flight Other Special! Special Aircraft N
Operations u.perations

4.9 Fuel Dumping. Jettison Other Special Special Aircraft Cy
Operations operations

4.7 Hijack Other Special Speciai Aihcraft CY
Operations Operatvons

4.16 Law Enforcement Other Special Special Aircraft N
SI Operations Operations .

N- Normal
C- Crisis

* CY-Contmgency
D-3 Degraded
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TABLE 3-2. EVENTS/TYPES/CATEGORIES (continued)

EVENT
NO. E'ui\T TYPE CATEGORY MODE*

4.14 '.eguard Mission Other Special Special Aircraft N
Operations Operations

3.7 Restristed. Warning, 'Hot MOA Other Special Special Aircraft N
Operations Operations

4.10 Special interest Flight ther Special Special Aircraft N
Operations Operations

3.6 ALTRV, Airspace Reservation Traffic/Flow ATC N
Management

3.4 Change Flow Pattern Traffic/Flow ATC N
Management

3.1 Flow Management Required Traffic/Flow ATC N*
Management

3.3 Runway Configuration Change Traffic/Flow ATC N
Management

3.9 Sequencing Required Tratffc/Flkw. ATC N 0
Management

6.7 ACCC Failure System Fault/ ATC C
Degradation

6.9 Communication Failure System Fault/ ATC C
Degradation

6.2 Facility Closure System Fault/ ATC CY
Degradation

6.4 Transient Comouter Fault System Fault/ ATC CY
Degradation

6.12 Flight Plan Data Base Failure System Fault/ ATC C
Degradation

6,8 NAVAID Failure System Fault/ ATC CY
Degradation

6.6 ,ector Suite Failure System Fault/ ATC CY
Degradation

6.11 Sensor Failure System Fault/ AIC D'
Degradation

6.5 Unreliable Communications System Fault/ ATC D ,. .

Degradation
6.3 Position Relief Personnel Management ACF Facilities N
6.10 Controller Overload Personnel Management ACF Facilities CY .. .

5.5 Ceiling Height Report Weather. ACF Facilities N
5.2 Severe Weather Weather ACF Facilities N
5.7 Pressure Display/Report Weather ACF Facilities N
5.3 SIGMET/AIRMET Advisory Weather ACF Facilities N
5.6 Visibility Report . Weather ATC Facilities N
5.8 Weather Conflict Weather ATC Facilities N
5.4 Wind Shear Report Weather ATC Facili'ies N 0

j4

* N- Normal
C- Crisis i
CY-Contingency
D- Degraded

3-8
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WIND SHEAR REPORT

AT MAJOR AIRPORTS INSTRUMENTS TO MEASURE WINO SHEAR
HAVE BEEN INSTALLED ON THE RUNWAYS. DATA FROM THESE
SENWr'RS ARE DISPLAYED IN THE TOWER FOR USE BY
CONTROLLERS AND ARE RELAYED TO THE PILOT.

-*NO SHEAR ALERTS ALL ,OtADRATS. CENTERFIELD WIND,
TWO ONE ZERO AT ONE FOUR, WEST BOUNDARY WINO,
ONE FOUR ZERO AT TWO TWO."

CEILING 04EIGHTIVISISILITY REPORT

A REPORT IS TAKENS@Y EITHER NATIONAL WEATHER SERVICE
PIIRSONNE'. OR NY CIRTIFIRD,TOWER PERSONINEL TO
DETERMNE THE HEIGHT OF THE CEILING ORt FORWARD
VISIBILITY. THE CEILING AND VISISILITY REPORTS DETERMINEf
WHITHER VFR OR IFN CONDITIONS EXIST.

--M1110,CLEARED TO E XIT FINOLA Y CONTROL ZONE, 5SMI LES
WEST OF FINDLAY AIRPORT. FINDLAY AIRPORT HAS 300
FOOT OVERCAST WITH ONE & ONE HALF MILE VISIBILITY
WITH BLOWING SNOW."

Figure 3-14. Wind Shear, Coiling Height,
and Visibility Report Events (Weather)
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TABLE 3-3. ADDITIONAL AAS EVENT DEFINITIONS

EVENT DEFINITION

Weather Conflict During periods of severe weather, turbulence, or icing, an aircraft
may be predicted to encounter this phenomen,..i rhe pilot may
request or the Controller may initiate, a routing wnich will bypass
the weather.

ACCC Failure Although redundant units are built into the system, it may be poss-
ible to experience a complete loss of the computer system. In this
event it may be necessary for an adjacent facility to assume some
control jurisdiction.

Communication Failure A failure in interphone, air-to-ground frequency, or Voice Switch-
ing and Control System (VSCS) isolates the Controller from
resources, other Controllers, and traffic he is controlling. Isolated
or total failures are possible.

Transient Computer Fault Occasionally an aircraft will enter the airspace of a Controller with-
out a radar handoff due to a system malfunction.

Flight Plan Data Base Equipment or software malfunction could result in the loss of the
Failure flight plan data base. In this unlikely event, all functions are lost

except for limited tracking capability. SD "I

NAVAD Failure A failure in a navigadion aid may impact landing minima at an airport
or may require the rerouting of en route aircraft ..-.

Sector Suite Failure The failure of one console at a Sector Suite will require the recon-
figuration of the consoles. The failure of the entire suite may
require the Controller to move to a vacant suite or share a suite
with another sector.

Sensor Failure On occasion a radar system will fail. In this event the software will
attempt to provide mosaic radar data from other radar sites. If radar-
coverage is not available, nonradar separation is applied to aircraft
in that area. I

Unreliable If communications with an aircraft are unreliable, the Controller will
Communications determine whether it is the aircraft or sector's communications that

is at fault The Controller may switch air/ground frequencies or
issue alternate communication path.

3-ý3
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3.3 Air Traffic Controller Activity Analysis once the appropriate machine allocations

have been made.

The first step in analyzing the air traffic
Controller's activities is to establish a set of 3.3.1 Contoller Activity Identification

definit'ons to be used in this analysi& The
following set of definitions is used through- As established in Ref. 3,(CDRL A004).
out the remainder of this document and is the activities in section 3.4 are defined, as
fundamental to the methodology em- well as their specific system paramete;s
pioyed here. and performance requirements. In this man-

ner, a well Oefined man-machine interface
Event- may be characterized as setting the context

A distinct occurrence observable for analyzing the Controller's role within this
from the Controller's perspective environment
which requires the Controller to
respond in a cognitive way or per- Ref. 3 performs a functional analysis of
ceptual fashion. the Advanced Automation System to deter-

mine which functions may be reasonably
Activity- assigned to a machine (e.g., the host com-

Top-level sequences of man- puter, the Sector Suite workstation) and
machine interactions which re- which functions may be allocated to the
spond to a group of closely Controller. The methology used in deter-
related events. mining this allocation is a carefully applied

trP'e study which considers the pros and
Sub-Activity- cons of partitioning each of these functions

Activity decompnsition driven by into man-machine pairs, thereby identifying
specific events, the man-machine interface. Finally, the func-

tions are allocated to either man or ma-
Task- chine. (See Ref. 3 for a thorough treatment

A meaningful unit of work which of this topic.)
has the propenies of closure, spe-
cific human performance aftrt- The methodology employed herein is
butes, single event stimulus, and to focus upon the operational activities
multiole response possibilities. identified as the Controller portion of the

operational functions analyzed in. Ref. 3.
The rationale for employing this set of

definitions is based upon the intent to focus 3.3.2 Controller Activity Synthesis
upon the Controller's man-machine inter-
face within the ATC environment This ATC As stated in section 3.4, the ATC
environment is viewed as a system to which environment may be characterized in tetms
an event (or events) is a stimulus. The re- of the events which inspire a Controller re-
sponse to this event stimulus is defined to sponse. These events may then be groupea
be an activwty,'Associated with this activity is according to their relationship with this ATC
a set of system parameters, performance environment Correspondingly', the activ-
attributes, a closure condition, and a set of ities associated with these eventb nýiv be
possible responses. (See Figure 3-17. grouped according to this event clustering.
Activity/Sub-Activity Decomposition.) That The result is the synthesis of. activities into
is, the response to this event stimulus or the following seven categories:
stimuli may be characterized as a sequence
of man-machine interactions, or man- 1. Perform Situation Mcnitoring: This
machine pairs& These man-machine pairs activity implies consideration of
may then be partitioned in order to ascer- all environmental elements.
tain the role of the man, i.e., the Controller,
and that of the machine. This document 2. Resolve Aircraft Conflicts: This
then focuses specifically upon how the 'activity considers the potential
Controllees activities may be analyzed conflict between aircraft.. terrain,

3-31,



obstacles, and airspace, and in- 3.4 Controller Sub-Acti, ,
cludes advisories. Decomposition

3. Manage Air Traffic Sequences: The seven activities identified in the
This activity concerns flow con- previous section may be decomposed into
trol, airspace restrictions, and sub-activities as illustrated in Fig. 3-17,
establishment of arrival/departure Activity/Sub-Activity Decomposition. At this
patterns, level, the sub-activities may be dis-

tinguished as being driven by specific
4. Route or Plan Flights: This activity events. Figure 3-18 is the example of

concerns flight plans and amend- Activity 20, Resolve Aircraft Conflicts, which
ments ahd provides for associ- is decomposed into the five sub-activities
ated clearances. In addition, con- illustrated in composition graph form on the
tingencies and special operations lower half of the figure. Each of these sub-
are considered. activities is driven by the event (or in some

cases, events) which are printed on the line
5. Assess Weather Impact: This ac- leading into the sub-activity. The 77 sub-

tivity considers the implication activities resulting from this decomposition
and processing of weather phe- are shown in Appendix A
nomenon on aircraft and air route
structures.

6. Manage Sector/Position Re-
sources: This activity concerns
the setting-up of the Controller
workstation, the adjustment to
equipment failures, and traffic
volume.

7. Perform Coordination: This activ-
ity provides for the communica-
tion and/or 'coordination among
Controllers, Supervisors, Pilots,
and others.

J•The methodology employed through-

out the rest of this document relies uponthe identification of these seven activities

as being a comprehensive categorization of
top-level Controller response within the
ATC system. Figure 3-16,. Interrelationship
Among ACF Top-Level ACF Air Traffic' Con-
troller Activities, depictsthe flow of-informa-
tion among Controller activities. Information.
about the aircraft inspires the "Resolve Air-
craft Conflicts," Activity 2.0, which produces
conflict coordination information. This infor-
mation is then passed through the"Perform
Coordination," Activity 7.0, which produces
"airspace information which must be coor-
dinated with similar activities in other ACFs.
The picture also shows the coordination
which occurs among the sectors before the
clearance is issued to the pilot.
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ACTIVITY COMPOSITION GRAPH

PPOM 'UATIO.

2 0 3.0 so so

IE SOLVEI ANCNIAFY siANAGr A.* r YPAUF 0-UT O" PLN AUSWSNE MIAE CTOnI
(COffUCys SlQufmcaS otrOTs IMPACT POSITION ASsounCEI

' 0

DECOMPOSITION:

AAS
AIRSPACE-

CONFLIC

PERFORM PERFORM
CONFLICT PERFORM MSAW AIRSPACE 'ISSUE INHIBIT
RESOLUTION PROCESSING CONFLICT ADVISORIES ýALERTS

Figure 3-18S. Example of a Controller
Activity Decomposition
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* CONTROLLER INFORMATION-PROCESSING TASK ANALYSIS

CHAPTER 4.0



4.0 CONTROLLER INFORMATION- The preceding analysis of current en
PROCESSING TASK ANALYSIS route~and terminal ATC operations identi-

fied and graphed 236 Con'roller tasks (Ref
The model of the Controller as an 1, CDRL AO01). Chapter 4.0 of the present

event-sensitive information processor has document identifies 262 Controller tasks,
been validated with respect to the current distributed throughout 77 sub-activities.
ATC operational environment in CDRL Their composition graphs and the associ-
AO01, En Route/Terminal Operations Con- ated TDL are contained in Appendix A.
cept (Ref. 1). See also SSRVT minutes (Ref.
3). Reference 1 (CDRL AO01) uses this
model and the information processing task 4.1 Controller Task Identification and

analysis methodology to define a complete Composition
set of Controller tasks. The set of events
defined in Ref. 1 is assumed to remain vir- Tasks are the meaningful units of work
tually invarient from the current operations activity performed by a Controller in accom-
to the operations in the Advanced Automa- plishing a sub-activity. Each task can be
tion System Therefore, this set of events is viewed as unit of work effort, typic.lly being
used as the starting point in the analysis performed to completion. Together in a
presented herein. As stated in Chapter 3.0, composition graph they can illustrate dif-
these events inspire responses by the Con- ferent routes and sequences by -which a
troller which are defined here as activities, sub-activity is accomplished.
The activities are decomposed into sub-
activities which may be grouped with re-' Controller taskc 'characterized
spect to specific events. (See Figure 4-1, primarily as perceptu,, wor cognitive, or
Sub-Activity To Task Decomposition.) Chap- combinations thereof. There is 'ongoing use
ter 4.0 decomposes these sub-activities of short-term memory, recognition of spatial
into information-processing tasks, where patterns and trajectories, and pre-learned
tasks are cognitive and/or perceptual units procedures and standards. In actuality, the
of work. Additionally, tasks are defined as Controiler may perform multiple tasks
having the following properties (see Figure almost simultaneously, with some. being
4-2). interrupted when higher priority matters

require immediate attention. The composi-
Event Stimulus- tion graphs may not individually depict all

Occurrence of an event which can be this interaction, but as a set they portray
characterized in terms of some mres- sub-ac;tivity action to its conclusion.
sage input via a display, interphone/
radio communication, or coordination. Since much of Controller action ter-

minates in the generation and issuance of a
Global System Parameters- clearance to a pilot, the graphs employ a

Knowledge, standards, procedures, shorthand ,notation for this reoccurring set
geographic references, and other adap- of tasks. The component task structure of
tfon data. this notation is given in Figure 4-3. It can be

noted that this represents a portion' of the
R~e,.,onse-- composition graph for Sub-Activity 4.1,

Discernible user action. May.also rep- Planning and Issuing Clearances. Through
resent the initiation of an event or inclusion of the "Generate Clearance" task
task cluster in applicable sub-activity graphs, the

closure. of sub-activity performance is pre-
Human Performance Indices- served in response to events.

Time, effort, accuracy, etc. required for
task accomplishment. Appendix A contains composition

graphs for each of 77 sub-activities, of
Task Closure- which 42 constitute coordination and com-

Completion condition.,such as a transi- munication among Controllers. The impor-
tion to next task or task accom- tance of these coordinatiorn efforts cannot
plishment. be overemphasized. They constitute a
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significant and important aspect of the Con- Fiow Constraints. Connecting lines and
troller job and remain critical to the suc- arrows reflect the possible flows of task per-
cessful accomplishment of air traffic control formance. Note in Figure 4-4 the use of
in the AAS. dashed boxes where tasks from other sub-

activities (in this case Coordination and
4.1.1 Information-Processinq Task communication) have' been invoked, to

Composition ensure a complete portrayal of a sub-
activity's response to a given event.

As with the composition graphs for When eithertheAreaSupervisororthe
activities and sub-activities in Chapter 3.0, Flow Control/Metering position is or may be
the task/sub-activity composition graphs involved with the Controller in a coordina-
employ the same symbo~ogy to show deci- tion task, that involvement is noted by shad-
sion points, possible parallel actions, and ing in the upper left corner of the box for
actions that may be repeated or may be and in the u
ongoing for a time. These symbols,are: Ae uevsr()adi h pe ih

corner for Flow Control/Metering (F).

+ Path selection (or decision point) Sub-activities in Activity 7.0 are some-'
TParallel paths or tasks what uniqie in that they may not lead to

@* Task repetition or iteration completion of effort in response to an event

Instead, with receipt of information, such as
Triangles are used to note the entry and exit electronic mail, that information at times
points to the task flow Or sequence within a merely gets stored (remembered), or per-
sub-activity. Each symbol appears at the haps placed on an electronic scratch pad
start of that sub-activity action, and is for later use as it may be needed. Similarly,.
repeated at the end of that action to show some information, gets transmitted for
where t concludes. someone else's use. The Controller is able

to construct notes; some to be transmitted,
Tasks are numbered only once. This some to stay only in the sector to assist

usually occurs arbitrarily in relation to the Controller memory. 77-
primary sub-activity to which it pertains or
the graph in which it first occurs. All Con- Pointouts and transfer of control (hand-
troller coordination and communication offs) are considered as coordination, and
tasks are numbered within Activity 7.0. When their tasks appear only within Activity 7.0
a task is cited in a graph other than the one graphs in Appendix A.
in which it was originally numbered, that
task is enclosed in a box of dashed lines,
rather than a solid-line box.

Coordination and communication task
boxes also, contain information on the
media used in performing those tasks.
Media categories are noted along the bot-
tom of the task box, abbreviated as S1S,
VSCS, and PERS. These abbreviations cor-
respond to Sector Suite Workstation, Voice
Switching and Control System, and Direct
P-rson-to-Person. More than cne of these
loxes may be shaded if the Controller has
communication options available. S/S media
includes data link as a communication tool.
Again, shading indicates the relevance of a
category requirement. These ,'ategories.
are further detailed in section 4.4. Figure 4- -
4 illustrates the use of these symbols and
shadings in Sub-Activity 3.1, Responding to
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.1.2 Task Description Language cluded that the graph is not functionally
(TDL) spund.

The urpoe i appyinga rgoroslyIn addition to pointing out the possible
efined Task Description Language scheme lack of functionality in a sub-activity corn-
i to portray t -he information in the cornposi- position graph, the TDL imposes a logic for -
on graphs in a different manner. In so the decomposition of tasks which may not
ioing, the composition graphs may be occur in the process of graphing the tasks.
hecked for consistency and the TDL may First of all, the task statement itself is
)e used as a way to convey the task analyzed in terms of its components (see
inalysis to the engineer and computer Table 4-1). By viewing the task statement in
.cientist. To carry out this validation pro- a parsed form, i.e., verb, object, and qualifier,
;ess, the architecture for the TDL is a standard may be applied which forces
?stablished by imposing logical constructs consistency in describing the task. For
o the task statements in a manner which example. this assures that two different or
'ieither adds nor subtracts any information unassociated verbs are not used to de-
:ontained in the composition graphs. To scribe the samie action. Th~s application of a
.onstruct the TDL, the sub-activity is standard provides another means of
:reated as a mathematical function. That is, validating the task statement, as well' as
t is'a process which has a unique output for ease in entering these statements into a
3 given set of inputs. This approach lends strictly-defined data base. This eliminates
itself to an immediate check of the composi- duplication of terminology and allows for
tion graphs simply by !ooking at the pattern the validation of the content of, the task
of the graph. For example, examine the statement
following graph with regard to the pattern Oc h aksaeethsbe

the ask mak astheyaregroued:defined and standardized in a 'rigorous
manner, Step 1 of the TDL process may be
applied (see Table 4-2). That is. for a given

+ ~sub-activity, specify the input. This will 'be
Crucial in the application of TDL in that
there must oe an "input task" which

7TAW 00explicitly processes this input.

The second step in the TDL process is
TAS 0 TUO to apply the logical constructs which are

defined in Table 4-3 to the task statements
in the composition graphs. These particular

TAU 05TAW06constructs were chosen primarily for the
sake of simplicity. However, they aria
basically in keeping witi. the standard struc-
tured English constructs which are applied
in any program design language cr pseudo-
code application. The exception is the use

Figure 4-5. Example of a' Non-functionall of the term ASE (And May Simultaneously
Decomposition Execute) which corresponds to the ~'I" in

the composition graphs and indicates that
This is clearly not a funtoalbek simultaneous execution of a task ' is

down. There is not a well-defined input task poibe
or tasks, it looks as if two distinct processes
are being carried out, and there certainly is The third and final step in'the TOL pro-

hot uniue otputcess is to build the TD'L Using the standard-
not unque utpt 'ized task statements which are in the data

Application of TDL to this composition base and the logical constructs which have
graph would be impossible without reorgan- been identified' 0
izing the graph and therefore it may be core-

'4.7
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TABLF 4-1. INFORMATION-PROCESSING TASK DESCRIPTION

Concise. But.Specific. Statement of a Purooseful Job Action of z. Controller

VERITEM ACTED UPON~J MODIFIERS TO CLARIFY
ACTION~% .E-

E..G Check 0 Things (Controls, etc) 0 Purpose/Objective (Why)
Compare
Determine, 0 Data/Concepts 0 Means/Media( How. Which Way)

Verbs Estimate
Identify 0 People 0 Scope of Situation
:nform (Range, Restrictionsl
Judge

* Conditions (Where, When)

EXAMPLES:

Determine Descent Time or Point.

Assess Situation For Potential Violation of Sepa;.'ion Standards.

(Implies Required Knowledges. Training, Expernence in Regard To Separation Slandardsi

I4

*

'- 1.
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TABLE 4-2. TDL-STEP 1

.SUB-ACTIVITY 2.1: PERFORMING CONFLICT RESOLUTION

Specify Tasks Which Contain Ir'puts

Input Tasks:

2.1.1 Detect Aircraft Conflict Alert Indication

2.1.2 Determine Validity of Conflict Alert Notice or Indication

Input:

Input Must Check Against Approved Glossary of MAS Terms/Definitions for Messages.

4-9



TABLE 4-3. TDL - STEP 2

SUB-ACTIVITY 2.1: PEPFORMING CONFLICT RESOLUTION

Apply logical constructs:

Subjunctive - Indicates possible or condit~onal path selection

IF
THEN
ELSE
END IF
ELSE EXIT

Repetitions/Passes - Indicates at least one pass through

DO
END DO
DO WHILE, DO UNTIL

Concurrency - Indicates simu;taneous execution'is possible

ASE (AND MAY SIMULTANEOUSLY EXECUTE)

4-10
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During this step of the process, errors would not be in the sub-activity. So. in
may be exposed in the composition graph, general, if there are n input tasks
such as a missing exit path or an illogical joined by a +, there are (n-i) IF
grouping of tasks. The composition graphs clauses.
may then be iterated upon until they are
functionally sound and the TDL may be 4) If the input tasks are joined by an &,
finalized. The following nine rules are con- then apply the following construction:
sistently applied in the development of the
TOL These rules always apply and may be IF necessary
carried out automatically with the aid of a THEN (Task #1) Task 1
syntax checker. END IF

TDL Rules: ASE

1) Define inputs to entire sub-activity IF necessary
process. THEN (Task #2) Task 2

END IF'
2) All sub-activities are encased by:

DO This implies that the tasks will be done

END DO simultaneously only when' deemed
necessary. The parameter for assign-

If iteration needs to be displayed, e.g, ing necessity has yet to be estab-
lished. There will be as many IF clauses'@, encase the sub-activity by:as as there are input tasks.

DO WHILE (condition exists)
END DO 5) If there is only one input task, no

construction is required other than the

or starting DO which encases the entire
S -. sub-activity.

DO UNTIL (something happens, 6) If there is more than one task or con-
e.g., time = t)END DO struct to "do" within an IF clause, put

a:

whichever is appropriate. THEN DO (Task #1) Task 1

3) If there is more than one input and.the (Task *2) Task 2
input tasks are 'joined by a +, handle END DO
each input separately. If there is only one task to "do", then

With an IF clause the THEN is sufficient

IF input is 1. 7) Similarto item 6) above, if there is more
THEN (Task No. 1) Task 1 than one task which follows the ELSE,
ELSE then use an:

IF input is 2
THEN (Task No. 2) Task 2 ELSE DO
ELSE (Task No. 3) Task 3 (Task *1) Task 1
END IF (Task #2) Task 2

END IF END DO

This example illustrates the case of 8) In general, after the input has been
three input tasks. This requires two IF prosessed, a decision point will be
clauses, because there is no choice in rea,=hed, signified by a (dp). This deci-

* processing the third input task. That is, sion point is implicit within the tasks
if the input tasks were not numbers 1 and called out for the sake of'clarity in

" and 2, it must be number 3 or one the TDL The only time, the (dp) is not

4-11



used is in the initial processing of 4.2 Allocation of Information Processing
input, where the decision is clear and Tasks to Sector Type
in the go-around clause (see item 9))
where the (dp) would be cumbersome 4.2.1 Sector Type Description
rather than clarifying. The (dp) phrase
usually takes the form of evaluating Many factors can potentially impact
the necessity to do something if an Co n y tasks at a oten tsacty tmeact
active decision is required by t.'e Con- Controller tasks at a given sector type. Of
troller, or determining the require- these. e ght factors were identifiec winch
ments which go into deciding which siguificantly impact sector comp!exsty and
path to take. The (dp) statement is in ultimately, workload. These factors are: (;)
either case followed by an IF clause, coordination; (2) traffic density or volume;
Parameters for implementing these (3) arrival oriented traffic; 4) departure
(dp)s have not yet been determined. oriented traffic: (5) en route oriented traffic;

(6) aircraft separation; (7) sequencing; and

9) The construction which indicates that (8) time responsiveness.

a task may or may not be done in the Sector types were defined as low
composition graphs has the following a arr low atue departure; low
form: alttude arrival; low altitude departure; low

altitude en route; high altitude en route;
oceanic; arrival control; and departure con-
trol. These were assumed to be the prin-
cipal types of sectors, recognizing a few
others may occur in certain instances and

,,,that a given sector may be structured to
serve more than one of these purposes.

The eight factors were applied against
each of the seven principal types of sectors
for each task. The level of factor influence
on Controller task-by-task workload was
judged as high, medium, low, or not applic-

+ able. A high rating wasassigned if the factor
was highly associated with the specified
task in the specified sector in a majority of
situationL; a medium rating was ass.gned
for average association; and a low ;ating
was assigned for a minor assocz-.•=on. Each

Figure 4-6. position/sector may be affected by unique
TDL "If-Then" Construct control procedures generated by environ-

mental or geographical constraints. The
This is mirrored in the TDL by the procedures may create substantial differ-

ences in the same'type of sectors within the

IF necessary same facility. No effort is made to account
THEN (Task *)Task lur these control procedures since they.
END IF may be as varied as the number of sectors

involved. Control procedures are identified
clause, here only as an alert that sector types with

similar names may be very dissimilar in con-
To be more explicit, one would have to trol practices. The intent of this analysis is

-precede this clause with a (dp), but in the both to identify the impact of sector com-
case of this construction only, it is omitted plexity factors on Controller tasks, and to
because of the additional clarity. It must be surface differences between sector types in

noted that a decision point does exist overall Controller workload.

4-12
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4.2.2 Allocation of Tasks for Each

Sector

Of the levels of factor influence on
Controller *workload (high, medium, iow, or
not applic.ble) as applied to the sector
types, coordination was the highest rated
factor. Coordination received the most .

"high" ratings "or all tasks within all sector
(ypes. See Tza-le 4-4 for average "high"
rated factors for all sector types. Traffic den-
sity and time responsiveness. vere well
ahead of the other factors. Although dif-
ferent sector types were examined to deter-
mine if the type of sector influenced the
results of appyling the factor ratings, coor-
dination, traffic density, and time respon-
siveness were always the most significant
factors in Controller amivities regardless of -4

sector type. No m' ingful differences
could be det3cted between the arrival, en
route, or departure or4-nted traffic with re-
spect to factor influenm, s. See Table 4-5 for
factor ratings by secto, types.

4-1
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TABLE 4-4. AVERAGE "HIGH" RATING FACTORS FOR ALL SECTOR TYPES

"AVERAGE RATING/ALL SECTOR TYPES

Factor No. of "High" Ratings*

Coordination 173

Traffic Density 128

Time Responsiveness 119

En Route Traffic 114

Sequencing 113

Aircraft Spacing 113

Arrival Traffic 111

Departure Traffic 110

*Possrble 264 (high,. medium, low, or not applicable.)

-4.

-o S
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TABLE 4-5. FACTOR RATINGS BY SECTOR TYPE

Factor
Factor Rating Sector Type

Low Low Low High Arrival Departure
Altitude Altitude Altitude Altitude Oceani" Control Controle

Arrival Departure En Route En Route

Arr val High 116 105 122 119 94 115 105
Oriented Med. 28 35 28 25 37 28 34
Traffic Low 44 48 .38 42 49 45 49

N/A 73 73 73 75 81 73 73

Departure High 101 120 119 117 93 101 !20
Oriented Med. 33 33 32 27 37 32 33
Traffic Low 55 36 38 43 51 56 36

N/A 72 72 72 74 80 72 72

En Route Hig]h 112 118 121 117 102 ,110 116
Oriented Med. 29 29 29 25 30 24 28
Traffic Low 47 41 38 44 48 54 44

N/A 73 73 73 75 81 73 73

Aircraft High 114 115 116 116 102 116 115
Spacing Med 22 23 25 20 25 20 23

Low 71 69 66 69 74 71 69
N/A 54 54 54 56 60 54 54

Sequencing High 115 114 113 113 103 117 114
Med. 41 40 44 40 40 39 40
Low 58 60 57 59 63 58 60
N/A 47 47 47 49 55 47 47

Time High 121 119 120 120 110 121 119
Responsiveness Med. 89 95 94 88 80 88 95

Low 43 39 39 43 51 44 39
N/A 8 8 8 10 20 8 8

Coordination High 176 176 176 175 160 176 176
Med, 36 42 43 37 33 34, 42
Low 42 36 35 40 48 44 36
N/A 7 7 7 9 206 7 7

Traffic High 129 134 133 129 112 128 133
Density Med. 29 34 35 28 33 29 34

Low 55 45 45 54 58 56 46.
N/A 48 48 48 50 58 48 48
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4.3 Task Information Requirements 4.3.1 Derived Machine Support Response
Analysis Times

Task information requirements result The AAS System Level Specification
from associating Controller tasks with (Ref. 2) states ACCC response times in
either position-tcrposition communication terms of mean, 99th percentile. and max-
messages, position-to-network communi- imum responses for six priority classes of
cation messages, or position-to-machine messages. Responses to local message
communication messages. These require- inputs are defined in terms of the following
ments are summarized in Table 4-6. events:
Position-to-network messages include Con-
troller to Controller/Supervisor/Metering/ to- the time of device key depression or
Flow Controller, or Pilot Position-to-machine. touch-entry activation.
messages include Controller entered mes-
sages which are required to update the to- the time of exhibit of a symbol or a
machine data base or machine output menu-select in the display preview
messages such as data blocks, flight data, area.
weather, or status information. The message
network represents the coordination or corn- rt- the time at which an enter-input action
munications between Controllers and others, is taken.
The network may be accomplished by VSCS,
by the computer, and, if appropriate, data t,- the time at which the input device is
link In addition, performance requirements ready for the entry of another
are listed where message receiptltransmis- message.
sion is involved in the task. Performance
requirements pertaining to data link trans- t,- the time at which the results of
missions are not specified message validation are output

Of the task information requirements, td- the time at which the output(s), that ' I
the messages required between position'to result 'from the processing of 'an
position generally involve pointouts, transfer accepted message is displayed or
of control or handoff, airspace action, or transmitted to the appropriate des- ..-

clearances. Messages requiring computer tination(s). The destination uf the out-
input by the Controller generally involve put message resuffing from the input
multiple positions or sectors, or the use of can be entering position, another local
display information by the entering position. destination, or a remote destination.

For a local destination, td will be the
Messages which require action on the display time; for a remote destination,,

part of the, receiving Controller such as td will be. the start of transmission
handoff, pointout, etc., are noted The per- time.
formance requirement for these ressages
represents the response time after the corn- From th a event-times, four response-time
puter verifies that the message is accept- , intervals are defined for local message
able and can be processed to conclusion, inputs. Figure 4-7 shows the'relationship of
As an example, currently a handoff these intervals.
message must be properly formatted, be
identified to the proper sector, the sector or Display Or' Preview Area response time
facility must be on line and has acknowl- is defined to be - to).
edged receipt of the handoff message, and
displayed on the originator display within Release of Input Device response time "
the alloted time. Performance require- is defined to be (t, - tj).
ments concerning visual or verbal action
are not specified in Table 4-6. Message Accept response time is

defined to be (t, - tj). .

4-16
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Exhibit of the Output Message re- keeping functions, and ancillary tasks such
sponse time is defined to be (t, - t,). as searching for overdue aircraft were

assigned a low priority. Thus, the priority
From the Controller's point of view, two assignment provides additional information

entries are accounted for in the above mod- relating to performance requirements and
el. The first t,, corresponds to chcasinrg an can be used to differentiate tasks with iden-
option set, e.g., a menu of alternatives or tical requirements.
function set The second, te represents the
explicit "'enter" for the chosen command.
Several levels of feedback are also pre-
sented. T. - t, represents lexical feedback.
similar to input echoing. Ta - te represents
syntactic feedback, e.g.. format checking,
error message display. T. - te is the period
of semanticfeedback, e.g., display of results
or acknowledgement that a' message, has
been successfully transmitted

The derived machine support re-
sponse times listed in Table 4-6 represent
the Controller's expectations for the period
of t, - t, These performance requirements
are derived in accordance with the events
(traced to sub-activities) listed in Table 4-6.
That is, derived machine support response
times are listed which are meaningful with
respect to Controller acceptance, and the
"real-world" events to which they map.

The time periods listed in Table 4-6'
represent completed system processing
time, including display time at subsequent
Sector Suites or irterfaced systems (i.e.
tW-t• Performance times are maximum
times under peak conditions. It is assumed
that lexical feedback (e~g., character echo-
ing) will be provided to the Controller vir-
tually instantaneously, (<0.5 sec.), and that
syntactic feedbaCK (format checks, error
messages) will be provided in less than 2
seconds in all cases.

4.3.2 Priority Ratinils

Associated with .the performance re-
quirement for each task i3 a Controller
assessment of the high, medium, low
priority assignment for the task. High
priority tasks are generally associated with
potential conflicts, aircrift deviations, clear-
ances, transfer of control and pointouts, and
failure mode detection. Information-gathering
tasks, i.e., trial amendments, probes, etc.,
which support higher priority tasks and
safety-related items, such as weather, were
generally rated as medium priority. House-

4-18
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4.4 Method for Deriving Coordination S/s--
Tasks Between Controllers Sector Suite (including NADIN,

Data Link Mode S, and all Sector
Coordination and communication tasks Suite display and functional capa-

of Controllers are called out and grouped bility)
into Activity 7.0, to focus attention upon this
major aspect of the Controller job. This VSCS-
emphasis also encourages a greater atten- Voice Switching and Control
tion to the completeness of their listing. System
than when they are imbedded in the sub-
activity context of Activities 1.0-6.0. Pers-

Personal direct voice contact with
Coordination tasks were drived follow- an individual within hearing dis-

ing a multistep process. First composition tance
graphs were prepared for Activities 1.0-6.0.
This effort identified most of 'he coordina- Shading of the S/S box implies using the
tion and communicaticn tasks in the con- Sector Suite for exchange of information,
text of control operations. Thete coordination not using it to do an action other than corn-
tasks then were removed from that original munication. Figure 4-8 depicts the deriva-
context and grouped with related coordina- tion of coordination tasks.
tion tasks. Such grouping pe-mits an
examination of the balance available The direct voice alternative primarily
among information receipt and transmittal :oncerns problem-solving conversations.
tasks. For every task transmitting informa- as well as calling another's attention to an
tion to another Controller there needs to be oversight- With a Sector Suite team there
a cornesponding Controller receipt of such may be coordination conversations, as be-
information, and vice versa. The derived tween today's R and D Controllers. Further,
coordination tasks were then grouped into direct transmittal from/to others on the air

-- sub-activities and structured into composi- traffic control crew is possible, as may occur
tion graph&. This graphing allows further with the Area Supervisor. Meteorologist,
examination of the completeness of task and Metering/flow Controller.
identification.

The coordination and communication

Finally, the new tasks so identified tasks of Activity 7 are identified in Appendix
were fit back into the context of the original A along with the composition graphs and
composition graphs of Activites 1.0-6.0, as TOL of the other activities.
appropriate. There are 138 Controller tasks
identified as pertaining to coordination and
communication. These include some Con-
troller tasks also involving communication
with pilots.

Activity 7.0 contains 42 sub-activities.
or groupings of related coordination and
communication tasks. The ,,edia used. for

,transmitting and receiving information by
these tasks is noted by the shading on the
lower portion of the task boxes in the com-
position graphs in Appendix A. Three
categories of communication media are
cited:.
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4.5 Area Supervisor Task and Information Metering/Flow Controa position by shading

Requirements in the upper right corner of the task boxes in
Appendix A. Again, the' lower portion of

Derived from the task composition those boxes indicates the media by which

graphs of the air traffic Controllers are 58 the information may be transmitted.

tasks to be performed by Area Supervisors.
These are directly inferred from the receipt
or transmittal of information, as noted in
Activity 7.0. Shading in the upper left of
the graph bcxes of the composition graphs
shown in Appendix A denotes involvement
of the Area Supervisor, Thus, if the Area
Supervisor may be informed by th3
Controller, the Supervisors' tasks must
reflect receipt of such information. Similarly,
their tasks must reflect transmittal of infor-
mation received by Controllers from their
Supervisors.

Table 4-7 lists these derived Area
Supervisor tasks involving coordination and
communication with Controllers. Table 4-8
lists the information that is transmitted be-
tween them. The lower portion of the boxes
on the Controller tasks denotes the media
by wnich that information may be trans-
mitted.

"These tables certainly do not reflect all
0 Supervisor tasks and information require-

ments. However, given the validity of the
Controller task analysis, these Supervisor
tasks become valid in a Supervisor task
analysis, and fully characterize the
Controller-Supervisor interface.

There are 28 i4.. of iriormation iden-
tified as received Irom Controllers, and 22
items of information obtained from other
sources for conveyarnce to Controllers.

4.6 Derived Metering/Flow Control
Position Tasks and Information
Requirements

As with Supervisors in the preceding
section, tasks and information require-
ments have been derived from the Con-
troller task analyses for Metering/Flow
Control positions. Fifteen such tasks are
listed in Table 4-9, along with 11 related J
information requirements in Table 4-10.

The composition graphs for Controller
tasks reflect the involvement of the
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TABLE 4-7. DERIVED TASKS OF AREA SUPERVISORS

Related
Controller
Task Derived Area Supervisor Tasks

4.2.1 Receive Controller notice of emergency event
6.5.2 Receive Controller. notice of reverting to ACCC -backup procedures
6.8.2 Receive Controller notice of intra-position exchange/assignment of

responsibilities
6.8.3 Receive Controller request for assistance or relief
7.1.1 Receive Controller notice of aircraft flight plan deviation -,
7.5.1 Notify Controller of airspace restriction/release

Receive notice of airspace restriction/release
7.5.2 Reieive notice of Controller request for release of special use airspace
7.5.3 Receive notice of Controller denied request for release of special use

airspace
7.7.1 Notify Controller to take over airspace
7.7.2 Notify Controller to reconfigure the sector
7.7.3 Notify Controller to release airspace
7.9.4 Transmit clearance request to Controller

Receive clearance request for transmittal to Controller
7.14.1 Receive Controller notice of equipment status
7.15.1 Notify Controller of, status of adjacent ACF automation equipment " -

Receive notice of status of adjacent ACF automation equipment
7.15.2 Notify Controller of status of a Sector Suite failure
7.17.1 Transmit weather advisory to Controller,
7.17.7 Receive weather information from Controller
7.17.8 Receive Controller advice of weather impact on routes/flow
7.18.1 Notify Controller of communication status
7.18.2 Notify Controller of new frequency assignment
7.18.3 Notify Controller of alternate communication path
7.19.1 Receive Controller notice of communication status
7.19.2 Receive Controller notice of new frequency assignment
7.19.3 Receive alternate communication path from Controller
7.20.1 Notify Controller of NAVAID status

Receive notice of NAVAID status
7.20.2 Notify Controller of substitute routing

Receive notice of substitute routing
7.20.3 Notify Controller of cancellation of substitute routing

Receive notice of cancellation of substitute routing
7.21.1 Receive NAVAID status from Controller
7.41.1 Receive notice of Controller request for temporari use of airspace
7.42.2 Receive notice of Controller acceptance of reiease of airspace.

for temporary use
7.42.3 Receive notice of Controller denial of request for temporary use of

airspace
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TABLE.4-7. DERIVED TASKS OF, AREA SUPERVISORS (continued)

Related
Controller
Task Derived Area Supervisor Tasks

7.22.1 Receive Controller notice of airspace intrusion by a non-controlled object
7.22.2 Notify Controller of airspace irtrusion by a non-controlled object
7.23.1 Forward runway use data to Controller
7.24.1 Receive runway uqp d:-:' from Controller
7.25.2 Receive Controller alert of aircraft having flight problems
7.25.3 Receive cc, .tingency information from Controller
7.26.1 Notify Con~troller to inhibit alert function
7.28.1 Notify Controller of special operations
7.29.1 Rece-ive Controller notice of special operations
7.30.1 Inform Controller on loss of radio contact with aircraft
7.30.2 Receive Controller notice of radio/radar search status
7.31.1 Inform Controller on overdue aircraft
7.31.2 Receive Controller notice of status in contacting facilities along route of

flight of overdue aircraft
7.35.1 Transmit requested route/altitude changes to Controller
7.35.2 Notify Controller of flow restriction

Receive notice of flow restriction
7.35.4 Receive Controller request for imposing flow control
7.35.6 Receive requested route/altitude changes from Controller
7.37.3 Receive notice of Controller rejection of a handoff
7.39.1 Notify Controller of radar sensor status
7.40.1 Receive Controller notice of radar sensor status
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TABLE 4-8. DERIVED INFORMATION REQUIREM;,,T5 OF AREA SUPERVISORS

Information Received From Controllers

Weather information
Impact of weather on routes/flow
Occurrence/nature of communication status change
Occurence of new frequency assignment S
Occurrence/nature of an alternate communication path
Occurrence/nature of a NAVAID.status change
Runway use data,
Alert of an aircraft having flight difficulties
Occurrence/nature of a contingency event'
Controller request for imposing flow control S
Cccurrence/nature of a radar sensor status change
Notice of emergency event occurrence
Notice of Controller reverting to ACCC backup procedures
Notice of intra-position exchange/assignment of responsibilities
Controller request for temporary use of airspace
Notice of Controller acceptance of pointout/release of airspace for temporary use S
Notice of Controller denial of request for assistance or relief
Notice of Controller request for temporary use of airspace
Notice of Controller request for rele&se of special use airspace
Notice of Controller denied request for release of special use airspace
Notice, of equipment status
Notice of airspace intrusion by a non-controlled object
Notice of special operations
Status of radio/radar aearch for aircraft without radio contact
Status of Controller contact of facilities along route of flighW of overdue aircraft
Requested route/altitude change"
Notice of Controller rejection of a handoff
Notice of an, aircraft flight plan deviation,

-.- "
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TABLE 4-8. DERIVED INFORMATION REQUIREMENTS' OF AREA SUPERVISORS (continued)

Information Obtained From Other Sources for Conveyance to Controllers

Airspace restriction/release
Need for sector takeover of airspace
Need for sector release of airspace
Need for and nature of a sector reconfiguration
Status of adjacent ACF automation equipment
Weather information
Status of communications
Occurrence of now frequency assignment
Occurrence/nature of an alternate communication path
Occurrence/nature of a NAVAID status change
Occurrence/nature of a substitute routing
Occurrence of a substitute routing cancellation
Runway use data
Occurrence/nature of special operations
Occurrence of loss of radio contact with an aircraft
Occurrence of an overdue aircraft
Requested route/altitude change
Flow restriction
Occurrence/nature of a radar sensor status change
C:,arance request
Notice of airspace intrusion by a non-controlled object
Need to inhibit alert function
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TABLE 4-9. DERIVED TASKS OF METERING/FLOW CONTROL POSITIONS

Related
Controller
Task Derived Flow Control/Metering Tasks

7.1 7.8 Receive Controller advice of weather impact on routes/flowv
7.22.2 Notify Controller of airspace intrusion by a non-controlled object

Receive notice of airspace in~trusion by a non-controlled obje
7.23.1 Forward runway use data to Controller
7.24.1 Receive runway use data from Controll'.ýr
7.28.1 No 'tify Controller of special operakior~s

Receive notic~e of special operations
7.34.1 Inform Controller of FAD notice
7.35.1 Transmit requested route/altituck3 change to Controller
7.35.2 Notify Controller of flow restnction

Receive flow rpst.*ction
7.35.3 Transmit mets-ring data to Controller

Receive me3.-ering data
7.35.4 Receive Controller request for imposing flow coatrol
7.35.6 Receive requesteL. route/altitude change from Controller
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TABLE 4-10. DERIVED INFORMATION REQUIREMENT OF
METERING/FLOW CONTROL POSITIONS

Information Received From Controllers

Impact of weather on routes/flow

Runway use data

Requested route/alti:jde change

Controller request for imposing flow contro!

Information Obtained From Other. Sources for Coo, ciance to Controllers

Occurrence/nature of airspace intrusion by a non-controlled object

Runway use data

Occurrence/nature of special operations

FAD notice

Requested route/altitude change

Flow restriction

Metering Oata

, 
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CONTROLLER WORKLOAD ASSESSMENT
AND

DEFINITION OF MACHINE SUPPORT

CHAPTER 5.0



5.0 CONTROLLER WORKLOAD The assessment of operator workload can
ASSESSMENT AND DEFINITION occur at various stages of system develop-
OF MACHINE SUPPORT ment using diverse methods aimed at

evaluating requirements, design concepts.
The pursuit of a reliable and valid index or actual operational systems. Moray (Ref.

of operator mental wurkioad has been his- 9l o;ovides a synopsis of methods employed 0
toncally enigmatic. The most apparent by experimental psychologists. control
reason for this concerns the eius.-va nature engineers, mathematicians& physiologists
of direct cognitive measurememit Mental and applied psychologists in evaluating
load can only be assessed in terms of merital load An exhaustive compendium of
plausitle physiological, performance, or over foui hundred citations in ttis area is
iudgmental correlates, all of wr mh provide a provided by Ref. 16.
potentially biased reflection of mental load.
rather than mental work'oad itself Even Efforts concerning evaluation of Con-
given the state of mental measurement as troller workload have centered on oDlective
an inexact art-cum-science, the execution performance measures and/or expert
of a serviceable work:oad model is critical ratings of actual orsimulatedATCoperations,
to the establishment of user ,ntprfice and A series o' studies aimed at the establish-
task requirements in any system possess- ment and validation of Controller workload
ing a significant human component models is documented in Robertson et. al

(Ref. 12). Here, real-time audio and digital
Hopkin (Ref. 6) addresses this issue as ATC data were collected and analyzed off-

follows: line to derive estimates of man-minutes of
work in terms of routine, survetfance, and

"Nevertheless, somehow mental conflict prevention workload High cor-
workload should influence task relations were found in subsequent model
analysis and task synthesis, tt'e predictions and observer estimates of Con-
grouping of tasks and the study of troller workload in a variety of sector types
the interactions between them. In and with a range af traffic density The data
practical terms, the performance presented indicate great potential for the
of the air, traffic Controller must use of this model as an on-line oredictor for S
not be degraded unacceptably the existing NAS configuration, but it does
because he has too much to do. not provide a vehicle for workload assess-
he must not continuously have to ment as a function of automationt level or
make great efforts to cope with system configuration as must be applied
his tasks% exce.sive task demands here
must not be allowed to impair
human well-beihg, unavoidable Buckley e. at. (Ref. 1W focused on the
haste and 'pressure from tasks use of real time simulation to evaluate pro-
must not lead to dangerous posed system changes: This work relied on
irrecoverable errors Such con- a iactor analytic approach based upon
siderations do influence the Con- observer ratings, partic:pant ratings. and
struction of task., the division of ob1ective performance indices in two 6
tasks and the tra tfc loading of separately collected data sets. Four stable
tasks Perhaps it is possible to. factors em-, led wnicn correlated with Con-
continue !o make practical pro- troller workic;td: a confliction factor. 3n
gross without being able to define occupancy factor, a communications factor.
or measure mental workload in and a dela, factor Wthile these factors were
any pre3ise way Certainly it is not stable, their weightings varted with the
practical to shelve the problem of experimental situationr This bsult, under-
mental workload assessment. scores the almost universal cont ,-!ion by
until definitive measures of work- Controllers that a gmen element may t,: *ay
load have been deorved, since not be important 'depoending on the silua-
there is no real sign that such tion" Additionally, in examining these data.
measures are in the offing," Buckley eOL al. iRet 1) noted that situations

varied markedly with resoect to sector
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geometry, traffic density. and the interac- under any feasible scenario (or any
tion of these factors. legitimate comoibnat~on of input events) con-

ditions for the ",vpicar Controller. These
Analyses such as reported above are identified limitations are then examined to

predicted by a system design concept derove and document machine aiding
being actualized and the availability of a requirements. This final step identifies
suitable prototyping environment As' such, potential task-supportive aids (e.g.. variable
these approaches are not viable for the intensity, alertlalarms. color.), their rationale.
requirements soecification stage of the AAS and the associated task reQuirements.
development cycte. Wierwiile and Williges
(Ref. 15) suggested a division of workload In addition to the task-oriented work-
assessment methods into 28 techniques load assessment described above, a
falling into four major categories: opinion. scenario-based assessment technique was
spare mental capacity, primary task. and developed forthis AAS Operations Concept
physiological measures. Foilowing the tax- (see Figure 5-2). This approach merges pos-
onomic model posited by Ref. 15. the most tulated event chains with Sector Suite
appropriate method for AAS Controller work- Automated functions(as described in Ref. 5.
load assessment is an analytic approach CORL A004) and AAS Controller tasks to
which focuses on Controller infonnation provide an explicit analytical picture of the
processing tasks. AAS Controller's role in response to events.

The automated support provided by Sector
5.1 Methods Overview Suite,: ano ine workload resulting from the

task Clusters is shown. By providing a series
The analyses reported in this chapter of situations or evetit chains rangiing from

are structured aaound a task analytic very minimal to very nigh activity, an
workload assessment approach, which operational situation-based view of the
characterizes the workload factors for each Controller as an event-sensitive information
Controller task• The results of these processor is provided for the AAS environ-
analyses allow the identification of machine ment. This characterization for the MAS
aiding requirements on a per-task basis and environment can then be readily compared
provide a starting point for advanced to current NAS operations as defined in Ref.
automation alternative trade-offs 4, (CDRL AOO1)

5.1.1 Procedure 5.1.2 Limitations

Figure 5-.1 prov:des a graphic depic, The breadth of applicability of the
thon of the methods employed here We analytic workload assessment model of the
oegin with an initial charactenzation of the Controller employed here is not intended to
baseline level of automation of each' task in be fully comprehensive. As is pointed out by
terms of being prmranly machine. shared Hopkin in Ref. S. describing operator
role, or primarily manual. This cflaracteriza- workload in terms of task demands
thon provides a roadmap to tasks which may Obscures differewic.,s in proficiency levels
be particularly significant workload con- between operatrý. , Simply stated, what.
tributors (primary manual shared role) in may be difficult for one operator may bie,
the AAS environment Next, we characterize easily accomplished by another. A further
the associated tasks as significantly involv- limitation is that when tasks are partitioned
ing cognitive strategies., and cognitive and (as is the case in any task decompositionl.
perceptual attributes. the whole, (i.e.. job or scenario goal) may not

equal the sum of its parts. Tthat is to say that
The above characterization allows an in analyzing the pieces of a whole situation.

examinatioi of potential human perfor- one does not necessarily get a complete
mance limitations per task. This anslysis is picture. This is the case where significant
intended to be scenario independent and task interactions are present
assumes an experienced journeyman Con-
troller as a system operator, Limitations are While Controllers wfth different experi-
therefore posited in terms of a given task ence levels will no doubt,.face different men-
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tal workload as a function of the situation, estimation, and terrain modeling and issues
similarly experienced Controllers will per.- the alarm, while the Controller only reacts to
ceive similar mental workload in the same the machine indicator. This task is therefore
situation. The analytic workload model dis- rated as "primarily machine".
cussed in this chapter therefore uses an
experienced journeyman Controller as its Tasks requiring more balanced inputs
focal point Additiona!ly, task interactions from both the Controller and the machine.
can only be reliably assessed empiri.ally, are considered "man-machine role balan-
and so are considered beyond the scope of ced" This occurs where automated aids are
the baseline established here. provided to a Controller-oriented task, such

as providing vector lines or a list of options
5.2 Automation Level Baseline to resolve a conflict Task 4.1.3. Select Con-

flict Resolution Advisory Option, is an exam-
Up to this point we have been refer- pie of a man-machine role balanced task in

ring to Con' oiler tasks as "man-machine that the machine aids the Controller by
pair" actions While this is true in general. narrowing the problem solution space and
the actual contribution of man or machine the Controller makes the final decision on
varies from task to task. To capture these the selected Advisory.
differences, tasks are categorized in Table
5-1 as primarily machine, man-machine role The "primarily manual" category is
balanced, or primarily manual. assigned to tasks which entail Controlleraction' with only supportive or no machine

The ratings in Table 5-1 represent an rcole. Task 1.5.1. Analyze Conditions for Pro-.
overall consensus of the SSRVT regarding viding Flight Following, is seen as a
task automation levels, depicting generally primarily. manual task, for example. Coor-
how much machine involvement there is in dination tasks accomplished via VSCS are
the human tasks. While judgments clearly also considered primarily manual since the
may vary from rater to rater on any given Controller must formulate the' communi-
task. these data serve to underscore -the cation content and verbally articulate
notion that :h4e level of automation will vary messages, -

on a per task basis in the .AAS, The derived
automation level baseline also provides a,
broad brush indicator of AAS Controllerworkoad`I~r~r tOmoregranlar nalyes,. Several overall c.onclusions become"
workioad. prior to more granular analyses. paetuo xmnn Tbe51 happarent upon examining Table 5-1. The "

Ratinys of automation level are not to ' most striking is that even given the greatly
be taken toQ literally. All tasks are Controller increased level of automation of AAS, the
actions. The ratings shdw' the relative Controller retains a significant task-level
extent of task aiding by the machine. The involvement in either A'shared role or
purpose of Table 5-1 is to lead into the primarily manual mode. This is particularly
derivation of Controller workload. If a task is the case wit coordination tasks.
primarily manual. then there is a likelihood
of significant cognitive workload, and may Coordination tasks represent a special
warrant additional emphasis on aiding by case in that many of them involve dual
the machine. modes for sending or receiving information.

Dual modes of transmission 'are. available

5.2.1 Ratings fc;.

Clearance Approval/ Request
Tasks are rated as" primarily machine" Weather Reports

where s'gnificant computational, solution NAVAID Status
generation, or problem detection functions Substitute Routing
are automated and the Controller is placed Airspace Intrusion
in a reactive mode.' For example, in Task ''unway Use Data-

S 2.2. 1, Detect MSAW Indication or Alarm. the Pilot/Aircraft Problem
machine performs surveillance. tralectory Aircraft Communication Loss

5-7
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Contingency Information
Aircraft Emergency
Special Operations

- Radar Status
Advisories
Flow Restriction
Metering Data
Requested Route/Altitude Changes
Airspace Release/Takeover
Airspace Restriction
Sector Reconfiguration
Flight Plans/Amendments
Pointouts/Temporary Use of Airspace
Weather Briefings
Issuance of Clearances
Departure Messages
Equipment/Communications Status
Pacl, Position Reports
Overdue Aircraft
Flight Following
Transfer of Control

About,75 of the coordination tasks are
rated in more than one category (e.g.,
orimarily manual and man-machine role
balance) to reflect these message transmis-
soon modality options. Thus, while
traditional speech methods remain avail-
able to tMe Controller, there is the new
requirement that these tasks also be cap-
able of accomplishment by means of Sector
Suite

I-.'
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TABLE 5-1. TASK AUTOMATION LEVELS

PF:IMARIL.Y MtACHIME PRIMARIL.Y

TASKNO TA~SK STATEMENT MACHNE~ MANUA~L MANAfLJL

1.1.1 REVIEN FLIGHT PLAN DISPLAY FOR x
PRESENT AND/ OR FUTURE AIRCRAFT
SEPARATION

1.1.2 REVIEW SITUATION DISPLAY FOR K
POTENTIAL VIOLATION OF
SEPARATION STANDARDS

1.1.3 REVIEW FLIGHT PLAN CONFLICT X
PROBE RESULTS

1.I..4 PROJECT AIRCRAFT FUTURE K
POSIT.IONI ALTITUDE/ PATH

1.1.5 READ-OUT RANGE! BEARlING/TIME x
FOR AN4 AIRCR.AFT TO A FIX OR
GEOGRAPHIC POINT

1..6 FORCE/QUICK-LOOK FUýL DATA X
BLOCK/S TO EX(AMINE TRACK
IfrOFRMATI!)N ON AIRCRAFT

1.17 EETIRMINE I4{-7THEN AIRCRAFT' X
WILL BE SL-PARATEL BY LESS THAN

IPRESCRIBED 11MIUL~A
1.1.8 SLETFDEE SOPT-NG ERIORITY x

1.2.1 IOBSERVE DISPLAY OF NTAI/ClANGED X
IEQUTPMENTI/OPERATI ONAL STATUS

1.2.2 jOBSikVE DISPLAY OF 4N4/CHANGED X
TRAFFIC FLOW -.ONTROL
MANAGEM4ENT

1.3.1 SEARCH DISPLAY FOR INACTIVE K
FLIGHT PLAN ON CLEARANiCE

- REQUEST
* 1.3.2 PROjECT MANUAL FLIGHT PLAN x

PROBE
1.3.3 REQUEST LIMITED/STANDARD X

FLIGHT PLAN DISPLAY
1.3.4 REQUEST FULL FLIGHT PLAN I~

READOUT
1.3.5 ENTER TRIAL DEPARTURE TIME K
1.4.1 ENTER DEPARTURE MESSAGE K _

1.4.2 START TRACK( MANUALLY K
1.4.3 OBSERVE AUTOMATIC TRACK START x
1.5.1 ANALYZE CONDITIONS FOR x

PROVIDING FLIGHT FOLLOWING -

1.6.1 OrI'SET A DATA BLOCK x
1.6.2 UPDATE/REVISE INPUT Rfl4INDEF: x

NOTE ( ELECTRONIC MEM¶ORANDA)
1.6..3 REMOVE FLIGHT DATA ENTR.IEQ AND K

FULL DATA BLOCKS FROM ACCC
SYSTE74

.1.6.4 REMOVE FLIGHT DATA ENTRIES AND x
FULL DATA BLOCKS FROM INTER.NAL
ACCC SYSTEM

1.6.5 SUSPEND DISPLAY OF FLIGHT DATA K
ENTRIES AND FULL DATA BLOCKS

1.6.6 SUSPEND TRACK K
1.5.7 DELT FULL DATA BLOCK FROM X

OWN DISPLAY
1.6.8 *SUPPRESS FULL DATA BLOCK FROM K

OWN DISPLAY
1.6.9 DELETE FLIGHT DATA ENTRY FROM x



TABLE 5-1. TASK AUTOMATION LEVELS (continued)

PRIMAR~ILYI MA~CHINE PRIMA(RILY
TASKNO TASK S IATCMENT MA~CH INE MAN~UAL. MIANUAL

A SEIACTEL DISPLAY
2.1.1 Er~Fr:T AIRCRAFT CONFLICT ALERT X

INDICATION
2.1.2 DETR4MIN~E VALIDITY OF CONFLICT X

ALERT NOTICE OR INDICATION
2.2.1 DrETCT MSAW INDICATION OR X

ALARM
2.2.2 DETESRMINE VALIDITY OF MSAW x

NOTICE OR. INDICATION
2.3.1 DETERMINE NEE FOR AIRSPACE x

2.3.2 DETERMINE VALIDITY OF SPECIAL X
USE AIRSPACE PROBE RESULTS

2.4.1 OBSERVE DISPLAY FOR FIXE X
OBSTRUCTCIONS AND'NON-CONTROLLED
AIRBORNE OBJECTS THAT MAY
INTERFERE WITH AIR.CRAFT FLIGHT

2.4.2 EVALUATE CONFLICT RESOLUTION-
ADVISORIlES

2.4.3 FORMULATE ADVISORY/RESOLUTION X
2.4.4 CONTENT
2.4.4 DETECT AIRCRAFT MANEUVER IN

RESPONSE TO AJDVISORY
2.5.i DETERMINE X

VALIDITY/APPROPRIATENESS OF
USE OF AN ALERT DISPLAY

2.5.2 Ilne~BIT CONFLICT ALERT FOR X -

PAIRED AIRCRAFT
2.5.3 I IjiIBIT CONFLICT ALERT FOR X

IC'20UP SUPPRESSION
2.5.4 jINHIBIT CONFLICT ALERT IN x

SPECIFIEL, AREA
2.5.5 INHIBIT MSAI4 FUNCTION IN X

SPECIFIED AREA
2.5.6 INHIBIT MSPJW FUNCTION FOR X

SPECIFIED AIRCRAFT
2.5.7 RESTORE SPECIFIC IZ.ERT

FUNCTION TO NORMAL
3.1.1 EVALUATE CONSTRAINTEFFECT ON X

FLOW
3.1.2 CHOOSE DESIRED SEQUENCE X
3.1.3 SELECT NEW FLOW SEQUENCE X
3.1.4 DETERMINE T!ETECHNIQUE FOR A ýX

DELAY
3.2.1 PERCEIVE AN ALTITtT-DE UR ROUTE X

DEVIATION
3.2.2 OBSERVE AIRCRAFT RESUMING X

N(rRMAL FLIGHT. PZ.A.N
'3.2.3 DETERMINE MA iJv7F-, TO X

ESTABLIbJH/REZ-ORE !SLIGHT PLAN
CONFORMANCE

3.3.1 EQETIRSPACE PP.OXIý'!TT X
PROBE

3'.3.2 DESIGNATE/DEf-Lr.ET AN ARiýA IN X
USE

333 DETERMINE WH77HER AT: CONTROLS X
SPECIAL USF AIRSPACE

334 RESTRICT AIRCRAFT ACTIVITY IN x
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TABLE 5-1. TASK AUTOMATION LEVELS (continued)

F'RI MAN1 L.Y HA'CHIHF PR IMAR IL Y
I'ASKO r.,SK srFTFFNT MAICHINE H1NWJA.L i.flItiAL

AREA BY ALTITUDE OR SEGMENT
3.3.5 OBSERVE DISPLAY OF AIRSPACE X -"i

RESTRICTION STATUS CHANGE
3.4.1 DETERMINE DESCENT TIME OR X

POINT
3.4.2 PROJECT TRAFFIC SEQUENCE TO x

ESTABLISH/MODIFY APPROACH FLOW
TO AIRPORT OR SECTOR

3.4.3 OBSERVE RANGE/BEARING BETWEEN X
AIRCRAFT

3.6.1 OBSERVE AIRSPACE INTRUSION BY X
A NON-CONTROLLED OBJECT

3.6.2 COMPOSE/ENTER ,REMINDER NOTE OF X
AIRSPACE INTRUSION

3.6.3 FLIGHT-FOLLOW AN OBSEVED x
NON-CONTROLLED OBJECT

4.1.1 ENTER TRIAL FLIGHT PLAN X
AMENDMENT

4.1.2 REVIEW POTENTIAL IMPEDIMENTS x
FOR IMPACT ON PROPOSED
CLEARANCE

4.1.3 SELECT CONFLICT RESOLUTION x
ADVISORY OPTION

4.1.4 FORMULATE A CLEARANCE WITH
APPROPRIATE, INSTRUCTIONS

4.1.5 QUERY PILOT REGARDING A x
COMPLIANCE WITH CLEARANCE

4.1.6 ISSUE CLEARANCE AND X
INSTRUCTIONS TO PILOT

4.1.7 ISSUE CLEARANCE THRU ATCT/FSS X
FOR RELAY TO PILOT

4.1.8 VERIFY AIRCRAFT COMPLIANCE .
WITH CLEARANCE

4.2.1 DECLARE EMERGENCY EVENT AMD X
INVOKE CONTINGENCY PLAN

4.3.1 PERCEIVE, PRESENCE OF SPECIAL X
OPERATIONS

4.4.1 03SERVE NEW FLIGHT PLAN ALERT X
4.4.2 REVIEW FLIGHT PLAN FOR x

COMPLETENESS
4.4.3 COMPOSE/El4TER FLIGHT PLAN X
4.4.4 DELETE NEW FLIGHT PLAN ALERT x
4.4.5 REVIEW FLIGHT PLAN FOR x

ERRORS/DATA LIST SEQUENCE
4.5.1 RECEIVE FLIGHT PLAN AM.Z]DMENT x

FROM COMPUTER
4.5.2 HIGHLIGHT FLIGHT PLAN POSTING x

FOR REMINDER ACTION
4.5.3 COMPOSE/ENTER FLIGHT PLAN X

AMENDMENT
4.5.4 ENTER PIOT'S POSITION REPORT X

IN' SYSTLM
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tABLE 5-1. TASK AUTOMATION LEVELS (continued)

FRIMfARIL Y MCCH Pt, 'RIMARIL Y
TASKNO tASK STATEMENT IACHIE I b.tJ: I.. iNA,"IUAL

4.5.5 DELETE FLIGHT PLAN AMENDMENT X
HIGHLIGHTING

5.1.1 OBSERVE DISPLAY OF WEATHER X
LINE/INTDLNS ITY/ BASE/HEIGHT/MOV

S EMENT
5.1.2* RECEIVE SIGMET/AIRMET x
5.1.3 RECEIVE WEATHER BRIEFING FROM X

METEOROLOGIST
5.1.4 ENTER PIREP INTO SYSTEM X
5.. 5 DETER.MINE WHETHER ADJACENT X

CONTROLLER OR PILOT NEEDS IWEATHER ADVISORY
5.1.6 DETERMINE WEATHER IMPACT ON X

ROUTES/FLOW
5.1.7 DETERMINE ALTITUDE/ROUTE x

CHANGE TO BYPASS SEVERE
WEATHER

5.2.1 RECEIVE WEATHER SEQUENCE X
5.2.2 RECEIVE WEATHER REPORT UPDATE ! x p
5.2.3 DETERMINE WHETHER USABLE X

FLIGHT LEVEL HAS CHANGED
5.2.4 DETERMINE WHETHER RUNWAY X

CONDITIONS HAVE CHANGED
5.2.5 DETERMINE WHETHER CONTROL ZONE X

IS IFR/VFR
6.2.1 REVIEW SYSTEM STATUS X
6.2.2 REVIEWI TRAFFIC STATUS/WEATHER X
6.2.3 VERIFY THAT ALL REQUIRED X

DISPLAY AND COMMUNICATION4
SWITCHES ARE IN PROPER
LOCATION

6.2.4 PERFORM LOG-ON SEQUENCE AT x
DESIGNATED CONSOLE

6.2.5 ADJUST PARAMETERS AND DISPLAY X
TO PERSONAL PREFERENCE.

6.2.6 CHECK, DISPLAY FOR PROPER x
ALIGNMENT, USABILITy, AND
SATISFACTORY STATUS

6.2.7 SET-UP WORKSTATION ADAPTION x
PARAMETERS

6.3.1 DETECT NON-ACCEITANCE OF INPUT x
DATA P

6.4.1 DETr.CT OCCURRENCE OF SECTOR X
SUITE FAILURE

6.4.2 OBSERVE SECTOR SUITE DATA BASE x
RESTORATION COMPLETION MESSAGE

6.5.1 .DETECT OCCURRENCE OF ACCC x
FAILURE

6.5.2 REVERT TO.ACCC BACKUP .X p
PROCEDURES (TBD)

6.6.1 DETERMINE AIRCRAFT NEEDING X
SUBSTITUTE ROUTING

6.6.2 MONITOR STATUS OF QUESTIONABLE X

5-12
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TABLE 5-1. TASK AUTOMATION LEVELS (continued)

PR I IAR I LY MlACH I ME PR I MAR I Lf
TASKNO T ASK STA I F, tEN MACH I HE HANUA'iL M-%ANUAL

NAVAID
6.6.3 OBSERVE SUBSTITUTE ROUTING ON X

DISPLAY
6.7.1 DETERMINE COMMUNICATION FAULT X
6.7.2 ADJUST COMMUNICATION STRATEGY X
6.7.3 SWITCH TO BACKUP RADIO FREQUENCY X
6.8.1 DETERMINE IMPENDING CONTROLLER X

OVERLOAD
6.8.2 EXCHANGE/ASSIGN INTRA-POSITION x

RESPONSIB:LITIES
6.8.3 REQUEST ASSISTANCE OR RELIEF' x
6.9.1 PERCEIVE TRACKING FAULT OR x

TRANSPCNDFR FAILURE
6.9.2 REPOSITION/UPDATE/REASSOCIATE X

DATA 1LOCXS
6.10.1 OBSERVE MESSAGE ON LOSS OF X

DATA BASE
6.10.2 DETECT FAILURE TO UPDATE X

FLIGHT PLAN DATA BASE
6.10.3 ENTER DISPLAY AMENDMENT X

MESSAGE ON CONSOLE
6.10.4 ENTER FLIGHT PLAN ON CONSOLE x
6.10.5 RESEQUENCE FLIGHT PLAN ON X

CONSOLE
6.11.1 DETECT UNRELIABLE VSCS x

COMMUNICkTION
7.1.1 ADVISE CONTROLLER/SUPERVISOR x

OF AIRCRAFT FLIGHT PLAN
DEVIATION

7.1.2 ADVISE CONTROLLER OF RESULTS x
OF FLICHT PLAN CONFLICT' PROBE

7.1.3 ADVISE CONTROLLER OF POTENTIAL X
CONFLICT IN HIS SECTOR

7.1.4 ADVISE CONTROLLER OF POTENTIAL x
MSAW IN HIS SECTOR

7.2.1 RECFIVE CONTROLLER NOTICE OF x
POTENTIAL AIRCRAFT CONFLICT IN
SECTOR

7.2.2 RECEIVE CONTROLLER NOTICE OF X.
POTEI::IAT, MSAW IN SECTOR

7.2.3 RECEIVE CONTROLLER NOTICE OF x
AIRCRAFT 'FLIGHT PLAN DEVIATION

7.2.4 RECEIVE CONTROLLER NOTIC- CN X
RESULTS OF FLIGHT PLAN
CONFLICT PROBE

7.3.1 ISSUE POINTOUT x
7.3.2 OBSrMVE AUTOMATIC INITIATION x

OF POINTOUT TO A-'0THER
.CONTROLLER

7.3.3 DIRECT FLIGHT DATA DISPLAY TO X
ADJACENT CO1TROLLER

7.3.4 RECEIVE ACLEPTANCE OF POINTOUT X
7.3.5 RECEIVE REJECTION OF POINTOUT x
7.4.1 RECEIVE CONTROLLER INITIATED x

' POINTOUT
7.4.2 ACCEPT PINTOUT x
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TABLE 5-1. TASK AUTOMATION LEVELS (contmnued)

FRIIMARIL. Y MACHI. I ' -'R I MAR ILY
TASK'O TnSK STATEMiFNT !.,CHI HE ?HAPrn ItIHIUAL

7.4.3 REJECT POINTOUT X
7.4.4 SUPPRESS .F`ULL. DATA BLOCK AFTER X XP0 INTOUT

7.5.1 RECEIVE' NOT:CE OF AIRSPACE X
RESTRICTION/RELEASE FROM
CONTRO0LL- / SUPERVISOR

7.5.2 REQUEST RE•EASE OF. SPECIAL USE , X
AIRSPACE

7.5.3 RZCEIVE DENIAL OF REQUEST FOR X
RELEASE OF SPECIAL USE
AIRSPACE

7.6.1 ADVISE CONTROLLER OF AIRP.?ACE X X
RESTRICTION IMPOSED

7.6.2 ISSUE ADVISORY IN REGARD TO X
RESTRICTE AIRSPACE PROXIMITY

7.7.1 RECEIVE NOTICE TO TAKE OVER X X
AIRSPACE

7.7.2 RECEIVE 340TICE TO RECONFIGURE X X
SECTOR

7.7.3 RECEIVE NOTICE TO RELEASE X X
AIRSPACE

7.8.1 RECEIVE FLIGHT PLAN FROM PILOT X
7.8.2 R;7CEIVE FLIGHT PLAN VERBALLY X

FORKARCED
7.8.3 QUERY PILOT ABOUT FLIGHT PLAN X
7.8.4 QUERY THE RELAYER OF A FLIGHT X

PLAN
7,9.1 RECEIVE CONROLLER NOTICE ON 0

REQUESTED CLEARANCE OF
AIRCRAFT LEAVING HIS SECTOR

7.9.2 DFNY CLEARANCE REQUEST FROM X
CONTROLLER

7.9.3 SUGGEST ALTERNATE TO CLEARANCE X
REQUEST FROM CONTROLLER

7.9.4 RECEIVE CLEARANCE REQUEST FROM. X X
ATCT/FSS/-PILOT/SUPERVISOR7.9.5 RECEIVE CONTrROLLER REQUEST FOR X K

CLLERANCE / APPROVAL
7.9.6 DENY CLETARANCE REQUEST X
7.9.7 SUGGEST CLEARANCE ALTERNATIVES X

TO PILOT
7.9.8 AC1NOWLEDIX DATA LINK X

CLEARACE REQUEST
7.9.9 APPROVE CLEARANCE REQUSt'r FRCM X X

CONTROLLER
7.9.10 FORWARD CLEARANCE REQbUST TO X X

ADJ ACLNT CONTROLLER
7.10.1 REQUEST CLEARANCE/APPROVAL X X

FROM ADJACENT CONTROLLER
7.10.2 RECEIVE CLEARANCE' X X

APPROVALi CLEARANCE
RESTRICTIONS FROM ADJACENT
CONTROLLER

7.10.3 RECEIVE CLEARANCE DISAPPROVAL/ X X
DENNIAL FROM ADJACENT
CONTROLLER
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*TABLE 5-1. TASK AUJTOMAT ION LEVELS ýcontmuedl

TASKMO IA(SK SrATFIEFNT ýiAH(A'F V1 At *!t IAMAL

7.10.4 RECE:',E AL7MNAT-E SUGGESr::ZN x
FOR CILSk~CE;.kPPRCVA-r
REQES1%- -F ADWAC--r

7.11_1 FORWARD'FZ{ PLAN A?'~MEN~tEX x
V~ERALLY

7.11.2 REC!I'r-t CC.'rrROLLER AZVIC-E CF x
UNBL FL:3;IJr PLAN Al=t¶EMr.

7.1. RFEt:;tFLDH PLAN AMEDIIMJENIT
VERBALLY FORWARDED

7.12.2 ADVISE CONTROLLER UNABLE x
FLIGHiT PLAN AMENDI4EN

7.13.1 RECEIVE :EAR-.JRE MESSAGE FROM
co.¶rROLLER~ftSSPILCT

7.14.1 ISSUE NOT-bCt OF EQUIPMENT x
STATUS TO AZJACENT
CC.NTROLZ.I/PAILO",i SUPERVTSER

7.14.2 TRMNATE RADAR SERVICE TO x
AIRCRAFT

7.14.3 REQUESTr PILOT POSITION REPORTS x
7.14.4 REC1E1vE PILOT'S PfjSITlON x

1.14.5 FORWARD FLIGHT PLAN VERBALLY X
7.14.6 Or-=-r P11..", POSITION REPORTS X
7.14.7 CONFIRUM COMPUTER ACTION DURING K

TRANSITION STAGES
7115..l RECE.VE N'TICEE OF STATUS OF K x

ADJAC'ET ACF ALJT'OI'.TICN
EQUIPMENTr

7.15.2 RECEIVE STATUS OF SECIOR SUITEK
FAILURE FROM
CONTIROLLE / SUPERVISOR

7.15.3 RECrE:vE COXFIRMATION or x.
COMPUTER AC~T.'.0 OUR NG
TRANS17ICN STAGES

7.16.1 COMPOSE;EXTER REQUEST= K
ROUTE;AL-'T=iTUE ZI{.4CE

7.17.1 RECEIVWE .ATMER ADVISORY FROM X x
ADJ ACENdT
CONT"ROLLR/ SUPERVISOR/
MET.EOROLOG: SýT

7.17.2 RECEIVE REVTSIONiCANCELLATiON x x
TO PREVIOUS W~E.Ar RP~ORT

7.17.3 RECEIVE WIVD 51'EAR REPORT x x
7.17.4 RECrEVE P.REP ON WEATHT.R x
?.17.5 SELEICT ýMA~hr-ADVISORY/",PDATE x

FOR CATA LANM 7RANSMI~S:ON TO
PILOT

7.17.6 ISSUE EA" VM ADVISORY iUPDATE x
TO PILOT'AD-TACl?2T CONTROLLER

7.17.7 FORWARD WEAIErý :NFORMATION TO x x
5tjP~5CP ~ORC%)01ST

7.17.8 ADV.SE 5ýPF-'VISZCR;F:.CW x
CONTIROLLER -F WEAT.HER IMPACT
ON ROUTt.3'FTQW

7.17.9, PECEIV-1 COW..-OL:.ER RQETFOR K
WEATHE:R :TRA

7.17.1t,' ýEQUEST WiEATHfER !NFORMATION x
* 7 .18.1 RE-EIVEt NOT:CE :rI :O;;UN:,:AT:C:N STATUS!



TABLE 5-1. TASK AUTOMATION LEVELS (continued)

1P~K IKI L) m(rHIHEIPRIMflRILY
IASKNO TASK STATEMIENT mltN!lF ?Ae~unA MAUA

7.18.2 RECe:--.TE NEW FREQU~liCY x

7.118.3 z N: T ,ior: OF ALI"ENATE X
C~.'TONPA7.-

7.19.1 F"RI'AR. NCC -F X

7.19.2 F:RW,!A? NEW FREQUENC7 X

7.19.3 FC~fZQ AI.-.7ENA7E x
COP't-0N':zATrzN PhAT9%

7.20.1 RECVE:7T NECTIE OF NAVA-: x X
STAn!S FRCM ýAIJA!21
CCM-f'R3L'-E;FSSI SUPEiVISOR/PU.-OT

7.2C.2 RECCE:t1 SUBS '.= ROUTING X K
?.20.3 RECE:vT- ANCEL.Z.KION OF x x

SUBS-=:1U". ROUT-rNG
,.21.1 FORWAAD NAVAID ST.ATS TO x X

ADJACDINT
C^.Tr7CLLEI SUPEýVISCP /IPLOT

7.21.2 FTORIARfl SUBS-1TUITTE ROUTING K x
7.21..1 CANCE-L PREVIOUS StYBSTTITU'X x x

ROIUTI NC
7.22.1 TIORWARD NOTICE OF AIRSPACE X K

INTRUSION BY A NON-CONTROLLE=
O BJEC"- X

7.22.2 RECF.VE NOTICE OF A41RSPACE K X
i.NTRUSION BY A NON-CONTROLEZ.
0 8i ECT

7.22.3 ISSUE ADVISORY :X RECARD TO A X
NON-COWIRcLLED OBJECT

7.22.4- AD'.*SE PILOT, 44Y24 CLEAR OF x
cNm-Cz-ssR.t.= OBJECT

7.23.1 PECE:~vE RUNWAY USE DATA X x
7.24.1 FORWARD RL74WAY USE OATA X K
7.25.1 . A P:L3T OR A:RCHAFT X

PROBLEM4 iEý. HfPOX A ý
7.25.2 ALEPQT :ESONATED FERSORNN OF . KX

AIRCPAF- KAVING FLIGHT
nToaLlqs

7.25.3 FORWARD *COW.-14GEC~Y . X
INFORM~ATION TO
SUPER%".SOP/ AJAC~xT CONTROLLER

7,26.1 RECEIVE SUP13VISOR NOV'CE TO X K
INHIBIT ALEDrT

* 7.27.1 BRIEF Rr.:EVI'NG COrWMOLLEM x K
7.29.1- RECEIV".E NOTICE OF SPECIAL K K

OPERATIONS
7.29.1 FO2RWARD Off OF SPEC:AL x x

OPERATIONS TO ADJACEL4T
CONTROLLER SUPERVI.SORI

* 7.30.1 REEIE NTORMIAT,:ON ON LOSS OF x x
RADIO :SONTACT WITI AIRCRAFT.

7.30.2 CONDUCT RAZI'OiRAZA.R SEARCH FOR x x
* AIPCRAFT, WIT1'Otrr RADIO CONTACT

* 7.30.3 ArrEM¶PT EST.ABL.SM~Trr OF x X

* T"RA1SPOND!P/PALAR EgJIPMENr
7.31.1 .RECEI;.! :NTRMATION ON OVERDUE X X

AIRCRAFT.
7..2 CONT.ACT rAC:L,'ITY ALONG ROUTE x x



TABLE j.-1. TASK AUTOMATION LEVELS fC-ontinued')

.PPIMA9kILY MACHINE ti'II

A:IRCRAFT.
7.3,1.-3 C0ONTU7 RAL'O.RAZAR SEARC4 F^4R x x

7.32.1 ~LRE ;4:-MýER ý'=_ ARE x x
RECE:V:NG AN A:RCRAFT S

7.32.2 ISSUE ALMRNATE COMMUNICATION x x
FOP AIRC-ýOLN`D 7PANSM:SS:ZýN

7.33.1 RECE:U.,E F AZ. ACZENT x x
ClS-1-OL23 ECUEST. FOR FLGH

FC0..OWIING
7.33.2 DEN'f F"LGHT FOL.LOWING REQUEST x
7.33.3 RQETASS::ZN BL~kCON CODE 7T0

A: RCR.AF7
7.33.4 ISSUE .tkKAE:C ADVISORY IN. x x

REGARD TO 7RFCPROXIMITY
7.33.5 ADVISE PILOT 4iEN CLEAR OF x x

TRAFF: C
7.34.1 RECE'VE A FAD NOTICE x K
7.34.2 CONTIM WIT ILOT 7-U ATCT ON X x

ZES:RE FC FAD :NT~cfrICNS
7.35.1 RECEIVE RErw'ESTE" x x

ROUTrE AL7T7JT.E C14ANGES FROM
ANOT~Eý C0NTCtA.R/ FLOW
C0NTRGLZ.M 1 SUPEMV'SOR

7.35.2 RECEIV.E A FlOW RESTRICTION K x
7.35.3 RECE:V.E wL".R~rG DATA FROM X x

FLOW CCN7,ROLLER
7.35.4 REQUEST, FLOW CONTROL BE K K,

IM.POS
7.35.5 .NEGCT:A7E Cr-AY TECI-OIQUE WITH K K

7.35.6 FOr.WAPD RE;UESIED x x
ROUTE; ALT:7UlE CHANG"ES TO-
ADJACDI CrCNTROLLR! FLIOW
CONTROLLERSUPERVISOR

7.36.1 'ISSUE ACVISORY IN RECARD TO K x
F-LIGMHT PLAN -DEVIATION

7.37,1 RECE'VEiOBSEýVE HANDOFT x K
7.37.2 ACCi:TV.`ERAL HANDOFF'START K K

TRACY
7,37.3 REjE=THANDOFF - x
7.37.4 ACCEPT AUT^4MAT:C MANDOFF x
7.37.5 .. ,ýRIY COMM~UNICATION$ WITH K K

PILOT ON TRANSFE OF CONTROL
O'A DEPARTURE

7.37.6 'IERIFfl A:RCRAE". ALTITUDE WITH x x
PILOT ON -TR).SF'Z OF CONTROL
OR DEPAF7TURE

7.37.7 CONFIRM :ATA L:.NX x
CO1MMUNICATIONS
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TABLE 5-1. TASK AUTOMATION LEVELS (continued)

F'R I MAR I L MY hCHIE FHFR I M• I L •r

TASKNO TrSK. SrATW :-IFNI *1MC",lA rAHItJIJ. M.1.1ItItL

7.38.1 INITIATE HANDOFF X X
7.38.2 OBSERrVE AtITOMATIC INITIATION X X

OF HANDOFF
7.38.3 RETRACT HANDOFF X X
7.38.4 RECEIVE HANDOFF ACCEPTANCE, X X

-'7.38.5 CONFER ON TRANSFER OF CONTROL X
WITH OTHER CONTROLLER

7.38.6 ISSUE CHANGE OF FREQUENCY TO x X
PILOT

7.39.1 RECEIVE NOTICE OF RADAR SENSOR x x K
STATUS FROM ADJACENT
CONTROLLER/ SUPERVISOR

7.40.1 FORWARD NOTICE OF RADAR SENSOR K x
STATUS TO ADJACENT
CONTROLLER / SUPERVT SOR

7.41.1 REQUEST TEMPORARY U3E OF X
AIRSPACE

7.41.2 RECEIVE RELEASE/USE OF X
AIRSPACE

7.41.3 RECEIVE REJECTION OF USE OF X
AIRSPACE

7.42.1 RECEIVE CONTROLLE REQUEST FOR x
TEMPORARY USE OF AIRSPACE

7.42.2 FORWARD APPROVAL FOR TEMPORARY X
USE OF AIRSPACE

7.42.3 FORWARD DENIAL OF TEONPORARY x
USE OF AIRSPACE

7.42.4 SUPPRESS MAP ASSOCIATED WITH X
TEMPORARY USE OF AIRSPACE
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5.3 Task Attr;bute Characterization requirements as tthe'job changes
to accommodate different equip-

This section provides a characteriza- ment machines. or types of
tion of tasks in terms of Key cognitive and facilities.
perceptual attributes involved in the task.
The cognitive and perceptual attributes are b. To provide a basis for estimating
related to individual tasks. They describe Controller workload under dif-
Primary influences on C, 'itrotler work ferent traffic conditions or when
behavior which characterizf .ontrollertask assistance is provided by other
performance Attributes re :resent ability Controllers to relieve the work-.
requirements, particularly f,,r the complex load.
perceptual and cognitive aspects of
information-processing tass, They point The composite volume and nature of
out extensive Controller inv•lvement in the all task attributes involved to a meaningful
processing of air traffic and control' degree in a particular. event sc.enario yields
intormation. a useful measure of Controller workload.

This measure can then be compared with
5.3.1 Task Attributes those derived from different event scenarios

or changed task allocations between Con-
The key human processes involved in trollers and machine components, or be-

the performance of Controller tasks can be tween Controller positions at different sizes
characterized generally as being cognitive or types of facilities.
and perceptual These general categories
represent one level of description-of the The attribute descriptors of Controller
human processes occurring in the MMI of work efforts may also serve several
command and control systems such as Air additional purposes, having value in later
Traffic Control. efforts to:

However, it is useful 'to apply human a. Reallocate functions between
Process categories at a. somewhat more man and machine, perhaps off-
specific level of descriptor. A great many loadingof manual tasks that do not
attributes (or work-oriented human require uniquely human qualities
behaviors) are available at this next level of and capabilities (e.g., to speed the
human process description. Primary system handling of -trivial or
reference sources' for compiling these repetitive tasks or subtasks).
attributes and their definitions are
theologus. Romashko. & Fleishman (Ref. b. Validate the component human
13); Neeb. Cunningham. & Pass (Ref. 10); performanc(e characteristics to be
Marquardt & McCormick (Ref. 7); and included in an MMI test bed or
McCormick (Ref. 8). For the present pur- simulator (eg.. performance
poses, only those attributes likely to be fidelity). '
most meaningful in characterizing the infor-
mation orocessing tasks of ACF Controllers c. Validate the human. performance

'are considered, coitent included in a Controller
training program.

The cognitive and Perceptual attributes
are associatad with specific Controllm, Table 5-2 defines the cognitive
tasks to characterize the significant human attributes employed in the information pro-
efforts involved. Such characterizations ce sing task analysisand Table 5-3 defines
serve: th perceptual attributes. These attributes

ha e been primariy derived from Refs. 13,
a. To show, the nature of human 1C 7, and 8. although fourwere synthesized

efforts invoived in the Controller by the SSRVT to more fully characterize
job and to demonstrate how a A C operations. These !our are: C9. Long-
position may change its effort Term Memory;- C5. Mental MultiplEoxing;
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C10, Recalt from Interruption: and P15. with their characteristic cognitive strategies
Sensory Multiplexing. in the information-processing task 4nalysis.

The listing of cognitive and perceptual -,

attributes shown in Tables 5-2 and 5-3 do
not include a number of attributes that
might be useful in other types of jobs.
For example:

a. Mechanical Abil;ty
b. Aesthetic Judgment
c. Memory for Musical Tones
d. Originality (production of clever or

uncommon ideas)

Thus, the selected categories are not
fully representative of the entire domain of
cognitive and Derceotual attributes. Rather,
they are intended to focus upon the infor-
mation handling and processing efforts of
Controllers. No attempt is made to account.
for the large number of simpler perceptual
actions (e.g., observing indicator lights) nor !
any motor actions triat also may be involved
in the performance ci tasks.

5.3.1.1 Characteristic Cognitive Strategies

Each of the cognitive attributes can be ... L.
viewed as components of an information
processing system. Such an information
processing system is considered to have.
five general groupings of attribute
categories. These groupings pertain to: ,

3. Action Initiation (given some infor-
mation or event on which to
initiate action).

bL Adaptive Processes (to aid in
handling the information to be
processed at a particular time).

c. Knowledge Base (to aid in
effectively processing the informa-
tion).

d. Transformation of Input or Data
(to convert information to a more
usable form).

e. Reasoning (mentally structuring
the information in relation to
guidance to yield new informa-
tion).

Table 5-4 groups the 19 cognitive
attributes into the above five categories In
doing so, we allow tasks to be associated
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TABLE 5-2. COGNIT!VE (INTELLECTUAL) ATTRIBU'r OEFINITIONS

CODE ATTRIBUTE DESCRIPTION AAS ILLUSTRATION
TITLE($)

C1 Sensitivity to Problems Recognizing existence of a problem. deficien- monitor status. Anticipate problems
cies in courses of action or plans, or *hat could arise. Recognize -nconsis-

(Evaiustion) implications of activities. Evaluating good- tencies in the available data. such as
nos* or appropriateness of deas: judging mignt be Provided by a student wlot.
which Problems are significant: Determining
cause and effect reiationsriios. Does not
include any of the reasoning necessary for
the solution of a problem.

C2 Planning Ability Ordering of events in sequence; Determining the urgency of a perceived
(Pniontize/Scheduie) Establish priorities, event: Deferning a task

C3 Social intelligence Correctly process behavioral information Negotiation of revised ftight plan: Talk-
(Interpersonal obtained through personal interaction;, ing to a lost or panicked Pilot to a
Comimunicationf Sensitive to personal reactions of others; landing site. or position reference:

Teamwork effectiveness, Training a new Controller on the lt)b:
Mashr with other Controllers.

C4 Scereeining or Filtering Select inputs on which to focus attention Selecting aircraft trajectories to
(Overload Accommid- in presence of distracting stimuli or Overload examine for conflicts,
datioriseleotive of work.
Attiintionj

05 Mental Multiplexing Menital flexibility and adaptability (d~xterity) in Handling student and general aviation
effectively and confidently dealing with pilots: Translating communications to
diverse and changing situations& acauire/assure correct understanding;

Change to a different sector. Assume
control of different airspace.

0Ca Short-Term Memor" Mental storage and selective recall of relevant Entering an aircraft call sign.
informa~tion within a bnief period of time:
Retention and selecting the use of procedure-
following information

C? Technical Grammar Form and structure of job words and pfirase&. Formatting a flight plan:fsauing
including codes and abbirdviation. 'clearance to pilot

Ca Verbal Comprehension mean"n of words and associated idesa, and C onversing with foreign Pilots;'
s&We to use them effctfively. N~egotiating flight plan changes.

C9 Long-Ter Memory Mental storage of knowledge oveif a peonod of Remember Proper procedural instruc-
time and selective recall of wrist is relievesrit tions or letters of agreement that are
and Proper to a current situation. 'relevant to a seldom occurring situ-

ation. such as for an air show or large
nlight formation

CIO Recal frot" Ability to~recsll a dieferroo or interrupted Discussing sedoaration or traffic
Interruption action when oriorities, permit, and be aWe to sequenci with a Controller and being

resume, the action. interrupted by another Controllis who is
on the interphone overridl then after
coofrriination with the second Controller
is complete. returning to the first
Controller without pause.

011 Expressional Fluency Rapidly putting ideas into spoken or written Talking to, a pilot: Planning clearance
Words, instruction

C`12 Numerical Computation Rapid and accurate simple arithmetic Plotting on numbored coordinates:
(Number Facility) operations, but not including more complox Cjmouting answer to an equation:

or reasoning situation& includes use of :hlart trends,
quantitative symbol&,

C13 Input Transformationil Coding., Convert text to graphics Or aloha-
*Translation numerics: Entering a PIREP36 Transform

- ________________________________ Patstern information into usable data.
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TABLE 5-2' COGNITIVE (INTELLECTUAL) ATTRIBUTE DEFINITIONS (continued)

ATTRIBUTE DSRPINASILSRTO

CODE TITLE(S)CIPINAA LUS R TO

C1 4 Probability Estimation Translate uncertainty into orobability. Translate uncertain variables into
assigning a sublective Probability number trends or patterns; Assign a,mumerical
regarding the'likolihood of an event being probability, to an uncertain stimulus
true. Express opinion or luogments. event. representing the Controller's

opinion about the state of that event

cis5 Ideational Fluency Rapidly coming up with creative of Resolving potential air conflicts.
imaginative ideas or solutions.

C1 6 Deductive Reasoning Reach At conclusion that follows logically from Calculatel likely future position of
Fact Conclusiont, the known facts or date; Select from among aircraft

alternative answers or methods: Follow~nq a
prescribed rule.

C1 7 Inductive Reasoning Generating an explanation for a set of sopecific Formulate new requirements to
data or instances, giving structure and meaning to. meet stated objectives. Search for new
thle information: Make generalizations or information on the basis of contin-.
working hypoflease from specific events; gencies the, have arisen: Checking the
Discern basic differences and rolationshilpe adepuacy of a proposed aircraft
among symbols. figures. and figure patterns: maneuver.
Geonrateo a now solution to a problem: Make a
knowledgeable assumption even though using
insufficient data.

cis Mathematical Reasoning Structuning off Computational Problem prior to
solution.

Ci 9 Probabilistic Calculation Uses probabilities to estimate optimal courses Assess the risk of a maneuver.
of action. Does not include the final decision
of selecting a course of Action.

AV

5-22



TABLE 5-3. PERCEPTUAL (SENSORY) ATTRIBUTE DEFINITIONS

ATTRIBUTE DESCRIPTION AAS ILLUSTRATIONC~dETIT LE(S)

P1 Mov,•ment Oet3ction Recognize the physical movge.,nt and judge To help predict delays or cnnfticts; In
the direction or speed of a disual object. observing situation display; In

confirming radar contact.

P2 Spattal Scanning Rapidly identifying or detecting obiects or Observing display for new aircraft.
(Object Detection) events displa-ed .n a wide or complicated Looking for data in a table.

visual field

P3 Form Perception Perceive pertinent detail in objects or in Discriminating between symbols&
(Form Matching) pictorial or-graphic material: Make fine visual Differentiating between two nlosely,

comparisons and discriminations among such adjacent aircraft on the display.
characteristics as shapes. shading, or line
widttVilengths.

P4 Perceptual Speed Rapid discriminations of visual details. Estimating separations.
incuding verbal or tabular materiaL

P5 Color Oiscrirmination Perceive similarities or differences in colors
or in shades cf the same color (or to identify
certain colors).

Pe Image or See or foresee in the mind an arrangement or Observe situation disolay for quality of
Pattern Formation composition that -suggests ot reveals a design target-to-clutter dispay'. Conceptualize
(Closure) or configuration ithat is, a complex of parts tactical situation based on time

that function as a whole picture);' Have a variation presented on display- Form
mental picture of something to be; picture of situation by observation of
Perceptually organize a disorganized or flight data display.
ambiguous field into a single perception.

P7 Visual Recognition Mental storage and recall of visual forms and Apoling seosraticn standards to
(Visual Memory. Patterns& and relste/compare newly perceived perceived separations.
Recognition Memory)' visual detail to those forms and patterns.

Pe Far Visual Acuity Perceive detail at distances beyond normal
reading distance.

PS Near Visual Acuity Perceive detailrat normal reading distance.

P1O Recognition' of Perceive spatial patterns and relations among Observing close-in flight paths in
Spatisl Patterns static of dynamic visual inputs. May involve teminal area.
(Pattern Recognition) orienting one's self to the Position or

configuration-

P1 1 Transformation of Observing spatial patterns or objects, in two Determining the effect of a proposed
Spatial Patterns or three dimensions, and mentally transformg aircraft maneuver on other aircraft:
(Spatial Visualizations) them into other spatial patterns; Visualize Compnarng intended time-position

objects in dimensional or genmetric form, profiles for intersection in position/
altitudeftima.

P12 Depth Perception Estimate depth of distancos Or ob•ects Aor Observing inflight aircraft from the
(Stereoscopic Acaity) ludcPe their physical relationship in actual tower.

spacel.

P13 Auditory Acuity Perceive relevant sound cues and discriminate
between sounds: Accurately hear difficult
speech transmissions against a background of

lisa. static, or interruption.

P14 Tactile Discrimination Perceive relevant cues by touch.
jTpucti Sensitivity)

* PIS Sensory Multiplexing Capability of perceiving multiple vertal and Listen and acknowledge many different
'visual inputs simultaneously; attuned to a communications, rapidly occumng and
varied situational environment without overlapinmg and hearing the critical
disturbing the Work proaess in'ormaition contents (e.g., from pilots

- - ' ___ and other Contmollers".
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TABLE 5-4. CHARACTERISTIC COGNITIVE STRATEGIES - I

Action Initiation

Sensitivity to Problems (Evaluation)
Planr;nq Ability (Prioritize/Schedule)

Adaptive Processes

Social Inte:!igence (Interpersonal Communication)

Screening/Filtering (Selective Attention, Overload Accommodation)

Knowledge Base

Short-Term Memory p

Technical Grammar

Verbal Comprehension

Long-Term Memory

Recall from Interruption "

Transformation of Input or Data

Expressional Fluency

Numerical Computatioh (Number Facility)

Input Transformation/Translation (Coding)

Probability Estimation

Reasoning

Ideational Fluency

Deductive Reasoning (Fact Conclusion)

Inductive Reasoning (Generalization)

Mathematical Reasoning

Probabilistic Calculation (Prediction)

52
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5.3.2 Information-Proc 3ssin, Taz! Activity Total
Analysis 1-6 7

Given the task decomposition present- A. Action init'ation 30 39 69
ed in Chapter 4.0 and Appendix A and the B. Adaptive processes 6 41 47
cognitive/pperceptual attribute model dis- C. Knowledge base 15 17 32
cussed in section 5.3.1,, and information D. Transformation of 12 9 21
processing task analysis can be compiled. input or data
Table 5-5 presents the -results of this E. Reasoning 39 24 63
analysis. Tasks, characteristic cognitive
strategies, and significant cognitive and Sixteen of the 19 cognitive attributes were
perceptual attributes involved are listed in seen as significantly involved in one or
Table 5-5. more of the tasks. Recall form interruption

(C-10) was not cited in any task. This is not
Cognitive strategy maps to the model surprising since. this analysis is scenario

presented in Table 5-4. Cognitive strategy independent, and so does not account for
values are coded in Table 5-5 as: attributes such as C-10 which are situation

specific. Clearly, "recall form interruption"
A. Action initiation could be a significant factor in all Controller,
B. Adaptive processes tasks. Numerical computation (C-12) and
C. Knowledge base mathematical reasoning (C-18) were also
D. Transformation of input or data not significantly involved in any task
E Reasoning

The perceptual attributes most fre-
Significant cognitive and perceptual quently associated with Controller tasks

attributes involved in each task are coded included:
as in Tables 5-2 and 5-3. Note that some
tasks are more mechanical in nature, such P-2 Spatial Scanning
that their most significant attribute may P-3 Form Perception
involve a moto r response' (e.g., Task 1.3.3, P-6 Image/Pattern Formation
Request Limited/Standard Flight Plan Dis- P-1 1 Transformation of Spatial
play). in cases such as these, no entry is Pattern3
provided under "cognitive strategy', "cogni-
tive attributes," or"perceptual attributes" in Perceptual attributes which were not

able 5-4. associated with any Controller task were:

5.3.2.1 Information-Processing Task P-8 Far Visual Acuity
Analysis Synopsis P-9 Near Visual Acuity

P-12 Depth Perception
An examinction of data in Table 5-5 P-13 Auditory Acuity

indicates that the majority of cognitive P-14 Tactile DUscrimination
attributes. involved within Activities 1.0 -6.0
concern reasoning and action -initiation, These attributiesare highlydependent upon
while the majority of attributes involved in a system design being in place, and so,
activity 7.0 concern either adaptive pro- could, not be associated with tasks at this
cesses ar action initiaiton. Specific frequen- time.
cies of occurrence are as follows:

1Motor task attributes (e.g., arm extention, flexion), though relevant to Controller performance,

can only be assessed with respect to an established design. Since the purview of this
Operations Concept concerns AAS/Sector Suite requirements, independent of any design con-
cept, the assossment of motor task attributes are not. addressed. -
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS

- Cognitive Attriute 1 jrceotual Attribute

51s , No. Detfintion NO. Definition
Task No Task Slteniment -I

1.1.1 REVIE FLIGHT PLAN DISPLAY FOR E 6 Deductive Reasoning 6 Image/Pattern
PRESLNT ANDiOR FUTNURE AIRCP .- Formation . -

SEPARATION 7 Visual Recognilian

1.1.2 REVIEW SITU?.ý7;.C DISPLAY FOR B E 4 Screen/Filter . Perceptual Spee-.
POTENTIAI. VIOLATION OF 16 Deductive Reasoning 6 Image/Pattern
SEPARATION STANDARDS Formation

7 Visual Recognition
11 Transform. Spatial

Pattern

1.1.3 REVIEW FLIGHT PLAN CONF0ICT E 16 Deductive Reasoning 6 Image/Pattern.
PROBE RESULTS " Formatein"

.7 Visual Necoqnition

1.1.4 PROJErT AIRCRAFT FUTURE" C E 16 Deductive Reasoning 4 Perceptual Speed
POSITION/ ALTITUDE/ PATH LIl Transform. Spatial

Patterns

1.1.5 READ-OUT RANGE/BEARING/TIME C 13 Input Transformation
FOR AN AIRCRAFT TO A FIX OR
GEOGRAPHIC POINT

1.1.6 FORCE/QUICK-LOOK FULL DATA C 13 Input Transformation
BLOCK/S TO EXNMINE THACK
INFORMATION ON AIRCRAFT

1.1.7 DETIMINE WHETHM AIRCRAFT E 16 Deductive Reasoning 6 Image/Pattern
WILL BE SEPARATED BY LESS THAN Forration
PRESCRIBEZ MINIMA 7 Visual Recognition - -

LI Transform. Spatial
Patterns

1.1.8 SELECT FOE SORTING PRIORITY
SCHDEM

1.2.1 OBSERVE DISPLAY OF NEW/CHANGED A I Sensitivity to Proh. 2 Spatial Scanning
.EQUIPMENT/OPERATIONAL STATUS .

1.2.2 OBSERVE DISPLAY OF NEW/CHANGED 2 Spatial Scanning
-RAFFIC FLOW CONTROL
MANAGE'MENT

1.3.1 SE'.RCH DISPLAY FOR !NACTLVE' 2 Spatial Scanning
FLIGHT PLAN ON CLEARANCE
REQUEST

.3.2 PROJFCT MANUAL FLIGHT PLAN E 19 Prob. Calculation 11 Transform. Spatial
PROBI Patterns

l.i.3 REQUEST LIMITED/STANDARD
FLIGHT PLAN DISPLAY

1.3.4 REQUEST FULL FLIGHT PLAN

READOUT

1.3.5 L71TEM TRIAL DEPARTURE TIME

1.4.1 ENITE DEPARTURE MESSAGE

i.4.2 START TRACK MANUAL.Y

1.4.3 OBSERVE AUTOMATIC TRACK START 2 Spatial Scanning

1.5.1 ANALYZE CONDITIONS FOR A B 2 Planninq Ability 2 Spatial Scanning
PROVIDING FLIGHT FOLLOWING 4 Screen/Filter

1.6.1 OFFSET A DATA BLOCK A .1 Sensitivity to Prob. 1 Movement Detection
6 Short-Term Memory 3 Fors Perception

I I I I I
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TABLE 5-5. INFORMATION Pf.OCESSING TASK ANALYSIS (continued)

SCogr-tve Attrioute Perceotuat Attr,oute
2

O .
sS eN O ND e tn ,tio n N O - D e hn ,t,o-

Task No Task StateMent C r

1.6.2 UPDATEiRE"V!SE rNP Tj- REMINDER 7 Technical Grammar

NOTE (E-ECTRCNIC MEMORANDA)

1.6.3 REMOVE FLIGHT DATA E-NTRIES AND E 16 Deductive Reasoning

FULL DATA BLOCKS FROM ACCSYSTEM

1.6.4 REMOVE FLIGHT DATA ENTRIES AND E .16 Deductive Reasoning

FULL DATA BLOCKS FROM INTERNAL
ACCC SYSTEM

1.6.5 SUSPEND DISPLAY OF FLIGHT DATA E 16 Deductive Reasoning

ENTRIES AND FULL DATA BLOCKS

1.6.6 SUSPEIMD CRACK E 16 Deductive Reasoning

1.6.7 DELETE FULL DATA BLOCK FROM E 16 Deductive Reasoning

OWN DISPLAY

1.6.8 SUPPRESS FULL DATA BLOCK FROM E 16 Deductive Reasoning

OWN DISPLAY I
1.6.9 DELETE FLIGHT DATA ENTRY FROM E 16 Deductive Reasoning

A SELECTED DISPLAY

2.1.1 DETECT AIR"-AFT CONFLICT ALERT 4 Pe-c'ptual Speed
INDICATION 5 Color Discrimination

2.1.z DETERMINE VALIDITY OF CONFLICT E 16 Deductive Reasoning 4 Perceptual Speed
ALERT NOTICE OR INDICATION 6 I.tage/Pattern

Formation

2.2.1 DETECT MSAW INDICATION OR 5 Color Discrimination
ALARM

2.2.2 DETERMINE VALIDITY OF MSAW E 1, Deductive Reasoning 4 Perceptual Speed
NOTICE OR Z14DTCATION 6 Iaqe/Pat:tern

Formation

2.3.1 DE MIvmmNE NErn FOR AIRSPACE E 17 Inductive Reasoning 10 Recog. Spatial
PROXIMITY PRO~a; 11 Pattern Transform.

Spatial Pattern

2.3.2 DETERMINE VALIDI.Y OF SPECIAL E 16 Ueductive Reasoning 6 rmage/Pattern
USE AIRSPACE PROBE RESULTS Formation

2.4.1 OBSERVE DISPLAY FOR FIXED 3 Form Perception
OBSTRUCT-ONS AND NON-
CONTROLLED AIRBORNE
OBJECTS THAT MAY INTERFERE
WITH ,AIRCRAFT FLIGHT

2.4.2 EVALUATE CONFLICT RESOLUTION A E I Sensitivity to Prob. 4 Perceptual Speed
ADVISORIES 15 Ideational Fluency i 6 m&agePattern

16 Deductive Reasoning I Frmation

2.4.3 FORMULATE ADVISORY/RESO•.UTION C D 7 Technical Grammar
CONTENT 11 Expressional FG.i•cyj

2-1.4 DETECT AIRCRAFT MANEUVER IN 11 Transform. Spatial
RESPONSE TO ADV:SORY I Patterns

2.5.1 DETERMINE E 16 Deductive Reasonir.9 4 i'erceptual Speed
VALIDITYiAPPROPRIATENESS OFI 6 Iwaae : .ttern
USE OF AN ALERT DISPLAY FoGL.t ton

•.5.2 INHIBIT CGNF.ICT ALERT FOR A 1 Sensitivity to Prob.
PAIRED AIRCRAFT . -"1.-. 1
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TABLE 5-5, INFORMATIO'N PR~OCESSING TASK ANALYSIS (continued)

cont* At ntI r!ot

Twift No Tas. S~tmn 3e-*~ ~

5.. 3 :NrH.'i 2 kL-aT F- A

2.5.4 :a : :Nrii:= AL7 :X4 A Ses.ltyto Pro.;

2.,.5 Irdl:31r MSAIW F%""C`7:1ýw:N l A -: 5eni~vty
SPrcF:r"- AREA

2.5.6 INHIBIIT 4A IC.NF~CR A Sensitivity to rb
SPEC:FIED A:RCRA7

2.5.7 RL-T0RE SPEC:F~:: XLE21 A Zensttivity to Pr~b
FU~JNCIZN TO NORMAL

3.1.1 EVAL!JATE =01STRAIPT EFW 03 A I Sensitivity to Prob. ~

3.1.2 CH0CSE DES1RI SECUEPCE E 17 :n~ltctive Rtaso..inq bi :&.!. Pattern
Firmat I on

11 Transform. 3pdat:al
pat ternsfI-.3 SELZC E OHSQEC A E 2 Plni, Ai t

14 PrObab~lity Est.
16 Deductiv* ;easoninig

3.1.4 OET11MINE -e& TEM.1, P03 A A E. Planninq Ability
DELAY Ezpr*9*10.ial Fluency

16 ý)&uctlVe Atasoninq

3.2.1 PERCEIVE An kLT.-.-ME'O ROUTEL E 16 Dductlve Roae'n.Mq 1 Frm Pe ,:ept ion
r=vAT:C'N ' t.akfe:q'dit Ion

3.2.2 u.YI5RVE AIRCPAF'T RESUMINGI 3 orir Ptrcept~o n
NORMAL ?L"0H "It' ~ uA1 Rocoqnitton

3.2.3 =ETERM:!TE ýA.AXLM%1:3 n 16 4 utv ~smm 11 Transf orm. Spatta.
ESTABLISH'RESTCRE r':.:car PLAN Pattern's
CONFOFRMANJCE

3.3.1 REQUEST AIRSPACE PRMX:MtY
FRO St

3.3.2 OESZGNATE/DCT..E An ApF. . C. D ¶ Pechnic a Grammar - :~A&".Patt~rn
USE I 3Ip~ rnfrmtoi- ouro

3.3.3 OF.TLRMINE Wk"M ATC - %1.OL3 Lonq-Terso "*fOrr 3 Fr.r perceptionl
SPECIAL USE AIRSPACE

3.3.4 R1rMICT A:RCPAF? AZ .'7 Y IN IS Ideational rluetncy :...oe'Pattorn
AREA BY ALT!77SE A R EN. Format Ion

3.3.11 OSSUVE DISPLAY ýP AIRSPACE T1 ransform, Spatial
9ELTRIlCTIIN STAJS CNAOGE Patterns

3.4.1 0DE!P4NE DOCENT 4,p ON ýA V 1 Sqynettlvty to Prib. I 140v.-,knt Detqctton
POINT 16 Deouctivo Reasontnq 11 ý'rnsf.ors. Specal&

Patternt

3.4.2 PROJECT- pAy.*C SMMC D*1 0 14 Probability Est. 1 4v060"t Oeeottion
ESTABLIS'M~wD;rY APPPROACM MPtCM.6 Dodurtive Poagoninq 4 per-qtu.aj spol'I
TO AIRPORT ON SECTOR 11 trenton. spatial

3.4. OBSERVE RANCLSCRIEWG ICT-W!E 0 .4 -Probabiltty Est. 2 Fr, Perce~ption

3.6.1 ONSSUE ARPSFACE :1IOU"SION BY mvgn
A NON-CONTRIM.= 1AC:- V --: . . ._________ r.'
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TABLE 5-5. IN'-RATO PROCESSING TASK ANALYSIS (comtiuem

-N -I- -

---- S Zv= V17 :F car.

Spt& 3Yc nr.;.. t

S.A s 1~ 4I :242*att.

4. t Ie~~ o Prz :maaq. Pattern
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4 V 
5

jVA=1 7c-cammert

4 * St Af.a ; ~~~amar
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*, A.. TP:p- r ; ::wp.:AWvt WlooG.AV .scui- 3 F2ru Perception

4, * r -A E Dq;V--'t !7.TV- WC ~ E I ~ Pf'jo. qaO...ltDe cto

4 r :,:x E ~ q"emory sai alSann

4 4 ~:BSO* 4iW r.:;04E Spatial' Scnning

44.�4Fr I P.Am Fl ?k . Kflhivty to, 0 rob 4 so*"~.~39.

* i*- .3v-- ::pp: -,) PLA ; ramar
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSiS icontmnued)
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS icontinued)

Cogmd-.e Attrt0ute Pe"eot~i Attrioute

T ow % 'ask Stat""t.. - -

6.5.S REVE-Ir! -'7 ACCC BACKUP Lcng-:ers Memory
PROC=URt!ES.S

SUW:.n-T icL(:N..G F-rSottion

6.6 2 MOTTrOP TMI:S ;F -2UES-1:XAaLE 34 screenFilter

6.6.3 OBSERVE SUSST:7ýT! 4OU.T-11 2N
Z:3PLAY

6.7.1 DEERINIE C~JITNFAULT E I- :educt~v* Reasoning

6.7.2 A=JST COP~MICATION 3TRATEGY a 5mental *1t-p.-?s~nq

6.7.3 SWItTCH -0 SDCWUTh

6.8.1 =1MMN IM OW1 /L A a - ?lArinina Ability 15 Sensory Multiplexing

mEPOWsSIB.:-IuS

.6.0.3 REQUWT ASSIS`hXCE OR Rr.i

6.4.1 PERCE'VE -TRACy1MG FAULT WI I nductive Peasonlna 4 'P.rcaptual Speed
TNAOSPOWDOS FAILURE

6.98.2 REPO$rr:0X/UPGATE(3CASSOC:ATE 6 laaqu#Pattern% -DATA BLOCKS Format ion

6.10.1 ossEDvE assAix ^.a Loss ,r
CDATA USES

6.10.2 DETECT FAILURE TO tpOAT A E S£.v~sttivlty ti, Prob.
rt.Loar PLAN DATA BA9SE 16 Z*educt l Rwasonunq

6.i0.3 Or= DISPLAY AM1EDMET
MESSAGE 00 CONSCLE

A. p0.$ OID PYIGHT PLAN ^3 CONSOLE

6.0. PulSE!UC 7l.ZGig MAN 1,9

6.11.1 0C."E? UJWPe:AaLE 'ZSCS A 1 Sensitivity tz Prob.
COJ9MJt!CAT!',N

7.1.1 AMs ISE COWMLLO vuvo SUEVIO 9 i sonqLtivit, t* Prob. I 4ovesient Detection
Or AIRCRAFTrr .OI PLAX oi. lntOi211esice,
XVXAION

7.11.2 A~vist vWiOmLu.m -,r RUVLI A S5eetil. tQ Prob.
or ruLiaH PLAN :wnx-c PROSE 3 Sottil :ntelllqeflc*

7.1.3 ADVTSC :0COl fL -)f PI3TZWAL A 9 Sensittivty t* Prob.
CONFLICT :0 His SECTOR 3 $octal :ntellIqefic.

'.1.4 ADVISE COWNTWOLLUR Or POTEXITA7. A 9 1 sonsitivity to Prob.
MOA 'N H:3 StC,23 3 social :ntelliefice

7.2.1 RECEIVE 7OWTIOU.DE ^rC! A E P.lanninq Ai.1t7
PO7FDF-AL AIR#CRAFT N^ýWr:77 :XN A I*et:*na1 PI.4ncy
SEC-ON

'.2.2. RZIMV! COWT3CLLI .00-OCE :r A m~ntqAl:%ty
P,7rW:AL MIMEi :9 SE=C:g I -at 0"6iC 1 FI-joncy
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued)

Cognitive Attribute Perceptual Attribute

, No N. Definition
Tau& No Task Statememt NNO, Defntion

-- i

7.2.3 RECEIVE CONTROLLER NOTICE OF A I Sensitivity to Prob. p
AIRCRAFT FLIGnT PLAN DEVIATION 2 Planning Ability

7.2.4 RECEIVE CONTROLLER NOTICE ON A I Sensitivity to Prob.
RESULTS OF FLIGHT PLAN 2 Planning Ability
CONFLMCT PROBE

7.3.1 ISSUE POINTOUT C E 7 Technical Grammar
16 Deductive Reasoning

'.3.2 OBSERVE AUTOMATIC P;INTIATION 7 Visual Recognition
OF POIMrOUT TO ANOTHER
COwTROLLE

7.3.3 DIRECT FLIGHT DAYA DISPLAY TO C E 7 Technrical GrammarAJWACEiT CONTROLLER 16 Deductive Reasoning
7.3.4 RECEIVE ACCEPTANCE OF POIN'TOUT 3 Form Perception

7.3.5 REC-EFE•. ACC-P•ANC oF POIJ'TOEU7 Inductive Reasoning 3 Form Perception

7.4.1 RECEIVE COT OLLEý .IUTIATED 2 Spatlal Scanning
PC ZWTOT 3 Form Perception

7.4.2 ACCEPT POINTOUT A E 2 FPI.ning Ability
4 UcLveen/Filter

16 Deductive Reasoning

7.4. kEZCT PINTLT E '. Panning Abiitty4 ,l :i;* n, Fi ,L te "

7.4.4 SUPPRESS TUCL DATA BLOCK AFTER -E Deductive kea*s.nnnq '" "

".5.1 RECE:VF NOT.!:E OF IRSPPACE
RESTRICTIONI RELEASFM FROM:ONTROLLa, SUPERVISOR. -,

7.5.2 RE•gEST RE•EA V OF SPECIAL USE 5 3 Sial Inatnellience
AIRSPACE Technical 0.tAeeaif

?.5. 3 REEV ýA F REQZVEST F-IR
RE.EASE IF SPEC:AL USE
AIRSPACE

'.i., ADV!SE CO",NfOLLER OF .BI SRSPAi B 3 5Qclal triteLwt.uenice,
RE.TRICT:ON 1.S C I Input Trans(.rmr. th

"..6.- :SSuE A"VSORY !N REGARD C E 11 Epresslonal Fluency I Movemenkt DetectionRETMICT ,AIRSPACr- PROXIMITY I* Deductive Reasnitnl j Form Prceptlon

7.'., REC!-:u-E NOTI.Z! TO TAKE M•% a Mental Mka•ttpteuxnq
AIRSPACE

'.9.. RECE.1:7 -t O7 REASE z 13 MenutTal nsfopurmaion

;'m P":T. Ajl:,: M:ZH ;W A. FL 1 Sensitivitv to Prob.3 Social rnteliqence

: ~~5-32 ":
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued)

8 Cognitive Atrtioute Pecectual AtriouIe

N10 No. Det-n' t n Noe
Taak No Task Sialefi'int •4 - X mo

" 1_ 7-4E -- A'--- ;F A . ' A Sensitiv~ty to Prob.
3 Sac-ai :ntei.- -enc

7.9.1 RECEIVE CONTROLLER 4TICE 04
REQUESTED CLEARANCE OF
AIRCRAFT ..EAVING HIS SECTOR

1.9.2 DENY CLEARA.4CE REQUEST FROM A B Sensitivity to Prob. ii Traniforul. Spatial
COITROLLER 3 Social Intelliqenice Patterns

4 Screen/Filter

7.9.3 SUGGEST ALTERNATE TO CLEARANCE A B I Sensitivity to Prob. 4 Perceptual Speed
REQUES•T FROM CONTROLLR 3 Social Intelliqence 11 Transform. SpatialPatterns

7.9.4 RECEIVE CLEARANCE REQUEST FROM 2 Spatal1 Scanninq
ATCT/FSSI PILOT/SUPERVISOR

7.9.5 RE CEIVE COCTROLLER REQUEST FOR 2 Spatial Scannlnq
CLEARANCE / APPROVAL

7.9.6 DENY CLEARANCE REQUEST B E 3 Social IntellLqence
16 Deductive Reaaioninq

7,9.7 SUGGEST CLEARANCE ALTERNATIVES A B E 1 Sensitivity toProb. 10 Rocoa. Spatial Patt
TO PILOT 3 Social Intalliqence 11 Transfort. Spatial

16 D..iuctive Reasoninq Patterns

7.9.8 ACKNOmiEDGE DATA LINK 2 Spatial Scaaiinq
CLEARANCE REQUESTI.,

7.959 APPROVE CLEARANCE REQUEST FROP 8 3 Social Intelliqefce
CONTROLLER 16 Deductive Reasoninqng

7.9.10 FORWARD CLEARANCE REQUEST TO
ADJACENT CONTROLLER

7.10.1 REQUEST CLEARANCE/APPROVM. B , .3 Social Intelliqenct
FROM ADJACEWT CONR OLLER 11 Expresuional Fl'Aency

7.10. RECEIVE CLEARANCE C 8 Verbal Comprehension
APPROVAL/CLEARANCE
mREiTRICTIONS FROM ADJACEIT

CONTROL LE

7.10.3 RECEIVE CLEARANCE C a Vorbal Comprehlensi
DISAPPROVAL/DENIAL FROM
ADJACEIT CONTROLLER

7.10.4 RECEIVE ALTERNATE SUGGESTION C a Verbal Cowpreshenslof
FOR CLEARANCE/APPROVAL
REQUESTED OF ADJACENT
CONTROLLER

7.11.1 FORwARD LIGHT PLAN AMENDMET C ? Techical srammar
VERBALLY

7.11.4 RECEiVE CONTROLLER ADVICE oF A I 300.sitivity to Pro~b.
UNABLE FLIGHT PLAN AMENDMNT

7. 12.1 RECEIVE FLIGMT PLAN AMENDM•NT
VERBAX.LY FORHARDED

7.12.2 ADVISE CONTROLLER UNABLE, A B sensitivity to Frob.
FL:CMT PLAN AMENDIDMENT Planninq Abilitr

3 Soc.al Inte.liqenc.
5 Mental Multiplexinq

7.13.1. RECEIVE DEPARTURE MESSAGE FROM

":1..1..--. ...
CPN7ROLLER/ FSS 'PILOT
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued)

I cogntove Aty'uie Pe~ceotual Arrroute

NO -4 e~ni

rasa No 
T
ask State.met - . No De,'tc, NC Det,noi'

AS r

;.14.1 ISSU'E NOTICE OF EQUIPEINIT B 3 S.Icial :nte:llience
STATUS 70 ADJACENT
CONTROLLER, P LOT StJPERVISEN

7.14.2 TERMINATE RADAR SERVICE TO E 6 :ed.c:.ve Peasoning m .ovement Dtectiorn
AIRCRAFT i7 :nduct.ve Reasonina

7.14.3 RE0(M/ST PILOT POSITION REPORTS

7.14.4 RECEIVE PILOTrS POSITION

REPORT

7.14.5 FORWARD FLIGHT PLAN VER1ALLY 3 Social :ntelli±ence

7.14.6 DELETE PILOT POSITION REPORTS

7.14,7 CONFIRM COMPUTER ACTION DURING 3 Social Intelliqence
TRANSITION STAGES

7.,.%.1 RECEIVE NOTmCE or STATUS or
A,3,ACErr Ac AUTOMATION
EQUIPME3T

7.15.2 RECEIVE STATUS OF :ECTOR SUITE
FAILURE FROM
CON'TROLLtbil SUPERVISOR

7.15.3 RECEIVE CONFIRMATION OF
COMPUTER ACTION OURING
TRANXSTION STAGES

7.16.1 COPOSE'OTEi REQUESTE A a 2 Planninq Abtlity
ROUTE/ALTITUDE CHANGE 4 ScretnwFilter

7.17.1 RECEIVE •ATME ADVISOR¥ !FROM A 0 1 Sensitivity to Prob.
ADJACErT 13 Input Trans(orsCaton
CONTROLLER/SLUPERVISORt
,,rEOIZOLOCIST

7.17.2 RECEIVE REOISION/CAMcU.LATION
T. PREVIOUS EATHE, REPORT

7.17.3 REcEIVE WUMO SIEAR REPORT E "7 Inductive Reason•nq 11 Transfors. Spattal
Patterns

7.17.4 RECEIVE PIRM ON WIATWO

7.17.5 = ".T 4EATHERiAD!ISORY/UPOATE A 1 Sensitivity to Prob.
FOL. DATA LIN TRANSMISSION TO
PILOT

7.17.6 ISSUE WEATHR /ADVISORT/UUPOATE A 1 Sensitivity to Prob.
TO PILOT/ADJACEDT CONTROLLER

7.17.7 rORMA WrATMER INPORMATION TO A 1 Sensitivity to Frob. i Form Perception
SUPERVISOR/ PIEOOLOGIST

7.17.1 ADVISE SUPERVISOR/FLOW A I zensitivity to Prob. 3 Form Perception
COWmOLLER OF TEAHR' xIAc"T
0N ROUTES/rLOW

7,17.9 RECEIVE CONTROLLER REQUEST FOR,

14AT•ER INFORMATION

71.0REQUEST W'ATHER INFORMATION

7.10.1 RECEIVE NOTICE or
cOMlMUICATION STATUS -. .j

- • o.5-34
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued.)

Cognitive Attrioute Petceotual Attnioute

~ ODefinition No DetnitionT wa No 's 
7 

laataemeflI 44 -

7.0. REC V.7t MEN FREQUENCY
ASS :~I

:OMMUN1AT,!o$ PATM

... O~I~D NOTICE OfS Social Intelligenee
:OwernI CATI ON STATUS

7-1~.9. nCRwAR Mmm TRELIDICT A SSertaitivity~to Prob.
ASS1:aNP9rr '." AD.ACENT 3 social Inte.1w:0n~
COuTRaLLE' OUPERVISOR

1.19.3 FOR14AR ALTERNATE a 3 Social !ntellivenee,
CO9EMU!CATION PArA

7.i0.. RECEIV NOTICE OF XAV&ID
STATUS FRom As3Ac6t=
:ONT!OLLENW9SS ISUPERVISOR/
PILOT

1.20. 2 RECEIVE SU3STTTUTE ROUTING

7.20.3 RECE7V CANCELLTION OF
sU11uS.TUflTE ROUYTING

'.21.1 F'RomAn NAVAID STATUS TO
ADJACEUIT
COW MOLLEdISUPERVISORi PILOT

- . 21.2 roRMinD SU&IMTUTE~ ROUT:N=

7.21.3 :Awcm PREVIOUS Su3SrT ."I
mOUTDIG

7 .2.21 FORNAAD NOTICE OF AIPspACE A 3 1Sensitlvity to Prob.
:XR us:am BY A NOU-CONTROLLED 3 Social :ntali~iqefce

7.22.: R=:,jz NOTICz or AIRSPACE
:NPUSZOu By A NON-COw-hOLLrn

7.22.3 ISSUE AVNISOPY ZN RECARD To A A I Sensitivity to Prob.
NOw- CONTROLL= OBJECT

7.22.4 AWJhSE PIL.OT WHE 7-W Of - E- ' 6 0*61CtiV* mQamoninq

'.:3.1 RtECEIVE RUNWAY USE DATA

7.24.1 POR31R0D RU34AY USE DATA

7-:5.1 X=;. A PILOT OR AIRCIAT 3 E 3 Social Inteli.gence Imovu~nt !3*%*ct1*n
1OBLE4 tE.G.. I4TPOXWA s Mental Mqultipleuing 6 mAq*Patterm

14 ~uCvO easnin Sensory Multiplexing

7.:5-: I.LEFT :ES:ZNA-= posoNWm or 9 r 4"gT Magary
:R KAf AVING MI.2~r

'.:5.3 'PHADO =owTMENGCY 8 VO-baL C~mpreh.wuo.s
:VnTPMAT"- N

stPEVI son 'ArACEN? CONTROLLER

'.4. ECE- SLIVEVIS0P NOT:CEx TO A 2 P~amving Ability

.5-35



TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued)

5 .. oqnatve Attrioutit Perceotual Attritiute

11 ! N eI~nition NO0 DOVetbn'tTauk Po Tau Statement -

7.27.1 BRIEF RELIEVING 1CONTROLLER A 8 C 1 Sensiteivity to Prob. 15 sensory musltiplexing
2 Planning Ability
3 Social Inltelligence
6 Short-Tera Memory

7.28.1 RECEIV7E NOTICE OF SPECAL. C 5 mental Multiplexing
OPERALIONS

7.29.1 FOWARD NGT!CE OF SPECIAL 33 Social Intolliqge'ce
OPERATIONES TO ADJACENT
COlfrROLLR/ SUPERVISOR

7.30.3 RECEIVE INFORMATION 09 LOSS OF A I Sensitivity to Prob..
RADIO CONTACT WITH .AIRCRAF7

7.30.2 CONDUCT RADIO/RADAR SEARCH FOR 1 Movement Ditection
AIRCRAFT WITHOUT RADIO CONTACT 2 spatial Scannfiflq

7.30.3 ATTEMP ESTABLISHMENIT OF I Sensitivity to Prob. 2 Spatial Scanning
COMMUICATIONS USING
TRAuSPeNDE~tRADAR EQUIPMENT

7.31.1 RECEIVE INFORMATION ON OVERDUE
AIRCRAF",

7.31.2 CONTACT FACILITY ALONG ROUTE A I Sensitivity to Prob.
OF FLIGHT T'7 SECURE
:NFORMATION ON OVERDUE
AIRCRAFT

7.31.3 CONMUCT. R.ADIO/RADAR SrARCM FOR A I Sensitivity to Prob. 2 Spatial Scanning
OVCERDE AIRCRAFT

7.32.1 EXLORE WbE".M OTHERS ARE E 16 Deductive Reasoning
RECEIVVING A6E AIRCRAFT'S
TRANSMISSIONS

7.32.2 ISSUE ALTERNATE COMSMUNICAT-00 E 19 Ideational Fluency

FOR AIMGRCUND TRANSMISSION

7.33.1 RECEIVE PiLOT' ADJACENT2
CONTROLLER REQUEST FOR FLIGHT
FoLLO MN

7.33.2 DENY FLIGHT FOLLOWING REQUEST A 2 Planning Ability

7.33.31 REOtYEST'ASSIGN BEV.CON CIOD TO
AIRCRAFT

7.33.4 :SSUTJ TRAfYIC ADVISORT :X 0 ' Technical Sramaar 4 Perceptual Speed
REGARD -O TRAFFIC FROXIMITY 11 Expressional Fluency 6 Isaq*/Patter -n

Formation

733. 5 ADV7ISE PILOT 4M CLEAR,37 E 16 Dedguctive Reasoning 31 Form Perception
TRAFFIC

7.34.1 RECIVE A FAD NOTICE

7.34.2 CONFER WIM. PILOT 1MRU ATOT7 ON S3 social Intelligence
MEIRE FOR FAD INTENTIONS

7.3S.1 RECZIVE ROUE:STED
ROUTE' AL-.'DE -MANGES FROM
ANOflER CONTROLLER Ft.0W.
CNTROLLERSUPERVISOR

7.3S.2 RECEVE- A FLOW REMT!CT.:Ou

7.39.3 RECZEIVE Mr"ING 3ATA FRO"

FLOW CONTROILLER- .
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (conti-ited)

o ~~Cogn~t,,e Attribute pe'eora AO

S40 NO Detn.t,on Do Oern,ton
TaaX No Tasm States en: .-

7.35.4 REQUEST FLOW CONTRuL BE A E I Plannino A.bility
IMPOSED 4 Sereen Filter

"" nd,ý1-t,.,.e Peasoning

7.35.5 NEGOTIATE ELAY TEC.jNIQE W:-CN H 3 Social Intelligence
PILOT

7.35.6 FORWARD REQUESTE
ROUTE/ALTITJDE CHANGES TO
ADJACENT :ONTROLLER, FLOW
CONTROLLER SUPERVISOR

7.36.1 ISSUE ADVISORY IN REGARD TO B C 2 Social Intelligence

.LIGlT PLAN DEVIATION 9 Verbal Comprehensiaon

7.37.1 RECEIVEOBSESVE HANDOFF 2 Spatial Scanning

7.37.2 ACCEPT VERBAL HANDOFF/START 3 Form Perception
TRACK

7.37.3 REJ"ECT MANDOFF A E 1 Sensitivity to Prob. I Movement Detection
2 Planning Ability 2 Spatial Scanning

16 Deduct ve Rtasoning

7.37.4 ACCEPT AUTOMATIC KANDOFF

7. 1!1. 5 VERIFY COMMUNICATIONS WITH
PILOT ON TRANSFER OF CONTROL
OR DEPARTURE

7.37.6 VERIFY AIRCRAFT ALTITUDE WITH A I Sensitivity to Prob. 6 ImaaeiPattern
PILOT ON TRANSF'• OF CONTROL Formation
OR DEPARTURE

7.37.7 CONFIRM DATA LINK 2 Spatial Scanning
COMMUNICATIONS

7.38.1 INITIATE HANIDOFF B 3 Social Intelligence 7 Visual. Recognition

7.38.2 OBSERVE AUTOMATIC INITIATICN 2 Spatial. Scanning
OF HANDOFF

7.38.3 RETRACT KANDOFF B 3 Social :ntelliqence

7.38.4 RECEIEr 'HANDOF" ACCw-ANCE

7.38.5 CONrER ON TRANSFE !F -ONrROL A B 1 Sensitiity to Prob.
WITH 0TNER CONTRO•LER 2 Planning Alillty

3 Social :nteiqgence

7.3P.6 ISSUE CHANGE Of FREQUENCY TO. EI xpresuional Fluency
PILOT

7.39.1 RECEIVE NOTICE OF RADAR SENSOR
STATUS FROM ADJACENT
CONTROLLER ' SUPERVI SOR

7.40.1 FORWARD 40TICE rF RADAR S•ISOR
STATUS TO ADJACENT
CONTROLLER / SUPERVISOR

7,41.1 REQUEST TE•PORAAY USE rF A E S " Sensitivity to Prob. 1 Movement Detection
AIRSPACE 2 Planning Ability

14 Probability Est.
16 eoeuctlve Reasoning

7.41.2 RECEIVE RELEASE,'USE 'F 3 Form Perception
hIRSPACE 6 Iaage*Pattern

Formation•_
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TABLE 5-5. INFORMATION PROCESSING TASK ANALYSIS (continued)

• - Cognitive Attribute Perceotual Attrioute

15 N. CT er No. Definition NO. Definition
A e C 0 F

7.41.3 RECEI14E REJECTION OF USE OF A 1 Sensitivity to Prob. 3 Form Perception
AIRSPACE

7.42.1 RECEIVE CONTROLLE REQUEST FOR 1 Movement Detection
TIPORARY USE oF AIRSPACE 3 Form Perception

7.42.2 FORWARD APPROVAL FOR TEMFORARY E 16 Deductive Reasoninq
USE OF AIRSPACE

7.42.3 FORWARD DEN7AL OF TEMPORARY E 16 Deductive Reasonina
USE OF AIRSPACE

7.42.4 SUPPRESS MAP ASSOCIATED WITH E 16 Jeductive Reasoning
TEMPORARY USE OF AIRSPACE

I

-. •-3.8
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5.4 Potential Capacity Limitations each task as documented in section 5.3. In

doing so, the foundation for structuring

Human performance is bounded by machine aiding requirements (see section

the limitations of the cognitive, perceptual, 5.5) is established to obviate performance

and motor systems. These limitations shortfalls identified in Table 5-6.

clearly vary from individual to individual, but
useful generalizations can be diawn in Note in Table 5-6 that possible

terms of performance limitations according limitations are mapped to the task -level

to a diverse set of models ranging from goal within Activities 1.0 through 6.0. and to the

oriented behavior (Card, Moran & Newell, activity level in Activity 7.0, Perform Coor-

Ref. 2.), stochastic decision theory (Wallsten, dination. This is due to the fact that all tasks

Ref.14), to motivationally based perfor- within Activity 7.0 involve receipt or

mance (Nickerson,Ref. 11). Here, we use a transmittal of information. The inherent

task-ievel applications-oriented view which similarity of tasks within Activity 7.0, from a

assumes that human performance can be human factors p1pint of view, indicates that

limited by a set of significant factors "possible significant limitations" (and ulti-

including: mately "machine aiding requirements") be

posed in terms of the full aggregate of coor-

Mental Attributes of Capacity dination tasks .(represented at the activity

Short-Term Memory level), rather than on a task-by-task basis to

Working Memory avoid redundancy.

Long-Term Memory
Cognitive Skills
Knowledge
Experience
Personality/Style
Stress Profile
Aptitudes
Fatigue and Error
Motivation 

.-

Physical Attributes of Capacity
Motor Skills
Visual Acuity
Color Perception
Hearing Ability
Fatigue

These and other factors interact with
task requirements to significantly affect
operator and, ultimately, system perform-
ance. Human performance limitations such
as these are typically manifested in re-
sponse time decrements, memory/recall
omissions or lags, failure to adhere to
standard operating procedures, and the
like.

The analysis presented in Table 5-6
examines each'task to document potential
significant human performance ;imitations.
Thse limitations are posited independent
of scenario contstraints or individual dif-
ferences. The focus is rathes on the cogni-
tive and perceptual attributes involved in
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS

TASK NO. TASK POSSIBLE SIGNIFICANT LIMITATIONS

1.1.1 RFVIE% FLIGHT PLAN DISPLAY SEARCH Tl"F '.:ILtL IJCRFASE ,ITH"
DISPLAY FOR PRESENT 'iU"ER OF ACTIVF FLIGHT PLANS. TOO
AND/OR FUTURE 4UCH FLIGHT PLAN DATz 'AY LEAD TO
AIRCRAFT SEPARATION ERRORS OF O!NISSION.

1.1.2 REVIEW SITUATIOI! 0EQUIRES KlOtfL•DGF OF FLIGHT PLAý'S A!!)
DISPLAY FOR *\RILITY TO EXTRAPOLATE TRAJFCTORIt'S IN
POTENTIAL VIOLATION TIME. RF^UIRES CON:'TINUOUS VIZILA:CF.
OF SEPARATION
STANDARDS.

1.1.3 REVIEW FLIGHT PLAN
CONFLICT PROBE
RESULTS

1.1.4 PROJECT AIRCRAFT REQUIRES KNOWLEDGE OF FLIGHT PLAN AND
FUTURE POSITION/ AT3ILITY TO EXTRAPOLATE TRAJECTORIES IN
ALTITUDE/PATH TIME.

1.1.5 READ-OUT RANGE/
BEARING/TIME FOR AN
AIRC•FFT TO A FIX
OR GEOGRAPHIC POItIT

1.1.6 FORCE/QUICK LOOK •
FULL DATA RLOCK/S
TO EXAMINE TRAC.
INFORMATION ON
AIRCRAFT

1.1.7 OETERMI'NF WHETHERP REOUIRES KNOWLE.GE OF FLICHT PLAN ATD"
AIRCRAFT WILL OF AnILITY TO EXTRAPOLATE TRAJECTORItS III
SEPARATED BY LESS :IME, AND CONTINUOUS VICILANCE.
THAN PRESCRIBED
MINIMA.

1.1.8 SELECT FOE SORTING

PRIORITY SCHEME

1.2.1 OBSERVE DISPLAY OF MAY RECUIRE PERIPHERAL PERCEPTION OF
NEW/CHANG8D INFORMATION1, TIME' SHAPING T;ITH OT'IER
EQUIPMENT/ VISUAL TASKS.
OPERATIONAL STATUS

1.2.2 OBSERVE DISPLAY OF MAY REOUIRE PFRIPH!ERAL PPCEPTiON OF
NEW/CHANGED TRAFFIC INFORMATION, TIME S ARItG WITH OTHER
FLOW CONTROL VISUAL TASKS.
MANAGEMENT

1.3.1 SEARCH DISPLAY FOR .lAY REQUI!,F EXTENSIVE VISUAL SEARCH IN
INACTIVE FLIGHT PLAN LARGE DISPLAY FIELD -'OR DESIRED FLIGHT
ON CLEARANCE REQUEST PLAN.

5-40
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS (continued)

TASK NO. TASK POSSIBLE SIGNIFICANT-LIMITATIONS

1.3.2 PROJECT MANUAL REQUIRES COMPREHEiZSION OF THE 'TRAFFIC
FLIGHT PLAN PROBE PICTURE, AND ABILITY TO PROJECT

CHANGES OVER TIME.

1.3.3 REQUEST LIMITED/
STANDARD FLIGHT/
PLAN DISPLAY

1.3.4 REOUEST FULL FLIGHT
PLAN READOUT

1.3.5 ENTER TRIAL
DEPARTURE TIME

1.4.1 ENTER DEPARTURE

MESSAGE

1.4.2 START TRACK MANUALLY

1.4.3 OBSERVE AUTOMATIC
TRACK START

1.5.1 ANALYZE CONDITIONS REOUIRES ARILITY TO JUDGE CURRENT AND
FOR PROVIDING FLIGHT flEAR-TERM WORKLOAD.
FOLLOWING

1.6.1 OFFSET A DATA RLOCK

1.6.2 UPDATE/REVISE INPUT
REMINDER NOTE
(ELECTRONIC
MEMORANDA)

1.6.3 REMOVE FLIGHT DATA DATA CANNOT SE RETRIEVFD.
FNTRIES AND FULL
DATA BLOCKS FROM
ACCC SYSTEM

1.6.4 REMOVE FLIGHT DATA DATA CANNOT RE RETRIEVED.
ENTRIES AND FULL
)ATA BLOCKS FROM
INTERNAL ACCC SYSTEM

1.6.5 SUSPEND DISPLAY OF MAY REQUIRE ADDED VIGILANCE.
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TABLE 5-5 POSSIBSLE SIGNIFICANT LIMITATIONS (continued),

TASK O , A.. DAA r, POS&BLE S4GNIFICANT LiMITATIONS

FL!..'HT DATA ENTRIES

AND FULL DATA BLOC<S

1.6.6 SUSPEND TRACK '!AY ?Z-F`"IAr vID .....-

1.6.7 DELETE 'JLr. 'DATA -AY P,.•UIR.. ADDD VIILA',CE.
BLOCK FRO" OCW
DISPLAY

1.6.8 SUPFPESS FULL DATA YAY REQUIRE AýDED VrGI.A.,C_
BLOCK FROM OWN

DISPLAY

1.6.9 DELETE FLIGHT DATA !-AY REQUIRE ADDED VICILANCF.
ENTRY FROCf A
SELECTED DISPLAY

2.1.1 DFTECT AIRCRAFT DISPLAY CONFUSIOll IF MORE THA" O.lF
CONFLICT ALZRT ALERT W'-ERE TO OVFQLAP VI' TIME AND
INDICATION LOCATION.

2.1.2 OFTE7MINE VXLIfrITY
OF CONFLICT ALERT
JOTICE OR INDICATION

2.2.1 OETFCT 4SAW DISPLAY COt1FUSION IF -ORE THAV O-NE
INDICATION OR NLARP" "SAW WERE TO OVMRLAP.

2.2.2 DFTERmvjrE VALIDITY
OF WSAW 'NOTICE DR
INDICATIO,

2.3.1 DETERMINE NEED FOR OrTUIPE$ '(ENTAL -AP OF CURRE?:? SPECIAL
AIRSPACE ?ROXIWITY USE AIRSPACe ,CO,•FtGURATION, A3ILITY TO
PROBE PROJECT FLIGHT PLAN CATA AND

TRAJECTORIES OV;R TIME.

2.3.2 OETERMINJ: VkLIDITY
Of SPECIAL UVS

AIRSPACE 'ROSO'
RESULTS

2.4.1 OBSERVE DISPLAY FOR RFOUIRES KmOwLED.DrE Of DISPLAY
FIXED OBSTRUCTIONS SY-SOLOGY. TRAFFIC PICTURF, SYWDOL
AND NCON-CO;TI7OLLCD SCALING, SCTOR TOPOCRAPHY.
AIRnORNE ORJECTS
THAT MAY INTERFE*E
WITH AIRCRAFT FLIGHT

2.4.2 EVALUATE COtIFLICT RC)UIrES RADIO ASS.SV'-NT rF T'..

RESOLUTIOfl TRAFFIC PICTuac, A'ND w' 'OTHmFas
ADVISORIES "AY 3F INFLUEVCrD BY EACH OPTI'I.

5-42
,. 'JI ,



TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS icont~nued)

-ASA ý# TAOo >0S56ES.f5N.FCAN' .MAITATýCNZ

2 .4 .2 I~M:L7
4 .4 !E7EZ'T A!PC'ýAF

1'ý*_T .R II- 3PC-;SE

APPROPRIAT'rNS5 CF
Z2Sr ')F AN A-F~
DISPL.AY

2.S. 2 iNHIlqll S!I CT "AY Ecui U~ C' I ~ ~ F n nV

2. 5 PAR 'S'*jR~S' AZ)QA 'lrU4C 1 "'.R

T~ T I *CL

ALrPT III SPECIF~I~t

2.1i~ "SA,

SPEFC:~r AICIF

EFErAp'; 7 7nc -

*S .
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS fcofltinued)

-ASK 40 'ASO GSL .~~.A~

3. .4 DE'7R!: 7HE ýý!:"ES KN- - -u'----

'ýELAY A :-

3.2.3

FLICHT Pt.A'4 "AEV01I'

3. 3.1. OE^.UES? AIRSPACE
PROXZI"rY Fpo!VF

AM AREA 14 ':SF TO ZIRESP'X,) T- -~ -~:3PLAY.

SPFCIAL ':SE
AIRSRA-ZE

3.3.4 DES~rp 1T 'I 0 CPAT
AC 7V I!Y I'l A~rA
1Y ALTIT.TE 'ýP

3. 4.1 D-R04 ISE,

3.4.2 PROJE1' To5.44ý
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TABLE 5-6 POSSIB LE SIGNIFICANT LIMITATIONS lcontinued)

"kAso oc PC SL jQ iA4 ý..MTATIGNS

7.6.; A~V i I AY ?E2 y 'CE'SIVE VISUAL SEANPCU- T'l
:.Pý 71 'S PLAY FILO ýUTs SE ABLE 70
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FLCP FILLO'.:EC, %4-CON-rOLLF-)
~~:)ruEP :Z3NTRI.LF0 AIRCRAFT.

?tA'~AME!'E% ~2~Y ~qORS.S

4. 1.2 c -:.:. -tjQES KbOWt.EOGE OF 01SPLAY
t~ TSFCR '"PACT 3Y'nOL0OCY, ?RAFFIZ PICTURE, SY.!BOL

IN PRCP-;SEI ZLEI1ANCE SCALING, SEC70P TOPOC1PAP4Y. SPFCIAL
:SE AIRSPACE. "'4ST RE ARLr TO
PRO3!C-,' ?rPAJFCTOPIES OVER 11WF,.

4.1.31 ;EL971ý? 73!L:Y! *rF-UIRES RAPTI' ASSESSMENT OF ME
a~s~h2R:z. C PPAF!FU , AND 14OW 'VNEVS -AY
)PIT ^NE If 1:LU4CEf) Ry EACH OPTION.

4. .. 4 ~ P %A- N Rv!E y:PE. RAPID.- ASSESSAF!I. OF 7hE
4t~ 17 ~ o~ NP)'O 'FAFFIC PICTURE. AND HOW O??ITEPS -AY

:3r~2c~:Th ~'F tIJFLý:ENCF7 BY EACM Op-zofa..
PQF~IJDos 1(:01crNOA'rION Ott 0VKEP

7'' P ',

:Lt *%:Z 7i

4.1.3.

* ~ ;P~'A~.~ ~ ~ '~f('F SPC.IAI.PAIL
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS (continued)
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMITATIONS (continued)

TASK NO TASK( POSSIBLE SIGNIFICANT LIMITATIONS

5.1.6 2E-RMV!E E''Ip ST IC ABLE TO PROJECT WCEA7UCP '-4OVF-
IMPFACT 0:! OCUjTES/ ME:'-,S, AM:r POTE-.7IAL EFFCTS ONi FLOt-.,

F LI',' TPAFFIC SEýUENI-14.

TFM U~ .TITUDE/ 'tIP'S O'.-:E')E OF 710-FFIZ PIC7UREC,
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4

3PSSS'rEPF "*E4 RFZ'S rST Fr AFRLr' TO ASIýSS
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R7,I:?t:KlWF.0CF CnE ArRC7AFT
C!-ARAC-SR! STIC9.

5.2.1 PWCrIVF ý,EATI4EP
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TABLE 5-6 POSSIBLE SIGNIFICANT LIMI1TATIONS (continued)

TASK P40 TASK POSSIBLE SIGNIFICANT L'.MITArioNS

6. 3.1

A C7A:PT~r~ PAN AŽFE

r, .4 .2 os~rqvr 17EC11O0
5UITE OA'?A 1ASF
PESOPA7IO" a

'O1LETronJ MESSAjr

O)CTECT OctWUR'*17
OF ACCC FAILU7E

6.5.2 rzv~p rO A~CC ý?ARELY OCCURRINGC, RFQU1RI':G 9rvIt:Gr*.:C
PACKUP PROCEfluFcS UP PR.OCEDURES FrOM L0O1C-TEPl *1E*¶OPY.
(Too)

6.6.1 DETERMiNr AIRCRAFT RE.QUIRES KNOWLECGE OF THC IRAFFIC
lI~rONC SUOBSTITUTE PICTUPE, ANrD HCW OTHF1R A M

CR T!AY

-. 6.2 M~ON:ITOR STATUS OF P.ElUIRF.S VIGILAPfCr ANDO TIME-S11AqrIG
* tUESTIONA-FILF ?!AVAID WITH OTMEn TASKS.

6.6.3 OGSERVS SURSTITUTE MAY RF,)UIRE PERIPHERAL PFRCEPTION OF
ROUTING ONl DISPLAY UJFOPfIATION, TIMr SHAPING WITH OTHER

VISUAL TASKS.

6.7.1 DETERMINIE REQUIRES KNOWLEDGE OF OPERATIONAL.

* COI1MUNICATIOG FAULT FAULT ISOLATIOU PROCEDURES.

6.7.2 'ADJUST 'CO11MUNICATION - REQUIRES KVOWLEDGE OF OPERATIONAL
STRATEGY BACKUP PROCEDURES, AV.\ILARc.E OPTIONS.

6. 7. 3 SWITCH TO 1ACKUP
RADIO/FPEQUE!:CY

6.3.1 . ETERfIvix IMPENDrtIN

CONTROLLER OVERLOAD

6.8.2 EXCCHAý'GE/ASSIGN .REouipEs %*izLry -TO JUDCE CURRE-TT AVD
ItNTPA-PosITION ?!EAR-TErn: WORKLOAD.
RESPONISIDILITIES.

6.8.3 REQUEST ASsrSTAhiCE REQUIRES ABILITY TO J'JDCE CURREN.T AND
OR RELIEF, urTAR-TF.RM '.ORIKLOAD.

5-48



TASK N TASKPOSSIBLE SIGN-FICANT LIMITATIONS

o.¾1 '~c~v~ ~PA~g:~ 'UST !lE APILE TO RAPIDLY ASSESS.
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5.5 Definition of Machine Support potentially valuable machire aids for each
task, along with selection rationale and the

Machine aids are defined here as use- atsociated qualitative human performance
ful tools which reduce Controller stress requirements.
points (both in frequency and in magnitude),
maintain alert levels, facilitate training and
improve human productivity, Machine aid-
ing of Contro!'er task performance can be
used to reduce stress in either overload
conditions (by taking over some human
functionsl or under!oad conditions (e.g., to
aid vigilance performance). Machine aids
are, therefore, information-processing tools
which aid the interactive, user (the Con-
troller) in task accomplishme,L problem
solving, Ind decision making. Examples of
machine aiding include:

Vector Lines
Leader lines
Intensity
Zoom
Variable Character Size'
Variable Window
Color
Flashing Data Block
Rotation (in 2D or 3D space)
Highlighting (may include flash/blink)
Sorts
Distance Scaling, (may include Range

Marks) from Selectable, Points
Range/Bearing/Time ..

Conflict Probe
Generation of Clearance
A ovisory Options
A tomatic Flight Data Block Offset'
Procedural Data Base (such as Check-

list Call-up)
A ral Alarm
SRlective Data Deletion/Presentation
P)lygon Inputs (sketch on a screen)
Fqrmat Reference Guide (Menu) I
Afert Indicator

The id ntification of aprropriate' machine ''
aiding requirements for Controller tasks is
the fir t ster in synthesizing the dialogue
definiti n language (presented in Chapter
8.0) 1o` the AAS MMI. These requirements
are su, marized in Table 5-7. The machine-
aiding "equirements presented in Table 5-7
map t• the information-processing task'
analysi (section 5.3), and the resultant
potenti I human performance limitations, a
cited i1 section 5.4. Table 5-7 lists a set of
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5.6 Event Chain Workload Assessment

This section presents the event chain
workload assessment described in section
4.1.1 and Figure 5-2. Event chains are a
time-sequenced series of a subset of the
AAS events presented in Chapter 3.0. This
sequenced subset of AAS events is derived
from a postulated scenario or"snapshot" of
activities at a given sector. In this case, pos-
tulaTed scenarios were chosen from Ref. 4
(CDRL A001). These scenarios have been
associated with a qualitative workload
measure for the current operations (Ref. 4)
and so provide a vehicle to contrast current
operations and AAS Controller workload for
a given chain of events.

In mapping tasks to respond to the
event chains, task clusters or portions of
sub-activities are selected and appropri-
ately grouped as shown in Figure 5-3. This
task clustering is indicative of the multi-
processing capabilities of Controllers in
response to multiple events

Figures 5-4 through 5-6 present the
three event cnain workload assessments
which have been chosen as exemplary of
the AAS. Time-sequenced events are
derived from the scenario narratives in the
figures listed in the leftmost columns. Logi-
cal displays (derived from Ref.3)' directly
involved in task accomplishment are
shaded accordingly. Workload assess-
ments are based Upon the Controller task
compositions at each stage of the scenario's
evolution. An "overall AAS'assessment" of
Controller workload is also shown in each
figure.
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A ~ ~ AM~6.2 Definition of Carýer~-cef
-E A ME Interfaces iCrew Team~ ;actors,
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76'eu'~':'"etr s ~ecuced The funC-ofi of Mhe ACF will reduce verbal
.~r'~e Dr,~ a Virr rl combining coo.-dination tbetween Controllers A common

ýOCVtonl%- Ina seý(tOrs flight plan and radar data base *ikl be available to
all Sector Suites. Automatic pomntoutS3. conflict

A jii Der'orr-ance 'evet Our eymran F'adar probies. I Amar of probes. airspace redefini-
C.,r'rocet ovi t)e ce-ti'ec -cfic en t c-n ail sectors tion. weather presentation and transmission.

owit-lin -me assigned aroa of SCeC! ;ization Nor- Mode S data linK, and improved dItsplay and corn--al¾ an ir~a :)f s ecraI~ato ovill not en. munications tocivihques witreduce Controller-to.
.romoass c-onions of rwo areas cf ,ceration The Cnrle n at t ~codnto n
.:e ankd cuntiquratton of seriors w e jetermined communication. verbal commumnication between
I ,jf atc iolurne !ra~fic 'low ýycs of aircraft, positions within the samia Sector Suite -will be

'ef'rnai ocationianda'cliv't soec aioperations, reduced by automatic updating of aata on all dis-
c,ýi-'oination renuirementS. consciidation cava- plays within the console. as opposed to stripmark-
`- f'y WIG and radlar fcvpr ale in airway align- ing and computeir data entries.
meprit Acc-ordiri-ly sectors are iii ned so as to:
(,I Onatan IMP 101117jest DQ-oSI0I 5t ments of air-
ovays. ib conform with !he prima~ ryratlic flow: (c)
c'rjt-,bute workload eauitanly: and d) ýrovide for
,ýosition and Sector consolidation apatility.

Ur
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6-3 Personnel Orc~anizatiort Models A sceriano for a owa~tItude llgttt ciecarting
from and arriving at a small airncrt. mitnin a

T'he cipeatioral positions witrim the current T RACCN s area rnigrvt t~e as follows
TRACON are asscicated *it!' arrvirqi and ae-
oarnng ligtms -o '!ne 3iroor's ovitrin Ie TRACO.-N Post'or Sec-cir Facdavr
airsoace At some -ator airport, areas Ine arr'inmg
I'lgnts are controijea t~v leedcef bositions *no ac- Sateilite Controller TRACUN
cept the Iranster of control from.f the center and -Fcm a ocaii VF; -bower
establish an arrval seauence fir the final Con- F',grnt Service Station or
mxw~e Departure Controllers norm¶ally control ae- oirect "requency ccnitacli
partnN flignts shortl after Iney are airbornie until
then tansfer of conrtriol s etfectea wiml mhe center or Low Aitituce :en route) Center
another lakcirty'

Multiple Low Alihtude Center
in addition to feeder final. and departure inc~uaing non-racar, Mu!*4ipie)

positons, many current TRACO?4s have a sat- man~ual seclorsi
ellite Controller position whi.ch tS responsible for
control of aircraft at satellite airports Trafti that is Feea~e- ior arrival) TRACON
flying through the terminal area is controlled by a Controller
position triat is controlling that airspace.

Satellite Controller TRACON
The basic unit of airspace in each en route

ar-ea of operation is the sector The sector is a The same jet aircraft might tbe controlled by
volume of defined nonzortai and vertic-al aimeri- Me following positions in the AAS
sions for wnsccn a Controller or a grouc of Control-
lers. iaS ,"pionsibooty Sectors are ctassirtec as Position Sectcr Fclt
radar non-radar or oceanic Sectors can also be
classfe by attitude strata suchi as nigh altitude Clearance Delivery Tower
or low antitue. Sectors may be categorized as Gretind Contrcl Tower
overfligh or transition rfrpes. where the transition Local Control Tower
sectors controil intiouni.outbound filights out of Low Attitude ACF
major terminal areas. Some sectors involve o"ly (Departure Transition)
military operations, High Altitude;, ACF

Multiple High Ailitud6
The sequence of positions. sectors Mhat a tet Low Altitude ACF

wrcraft m~ght.be controlled w~e departng and c(rnvi a Transition)
arriving at major airports in today s system is as Feeder (o( Arrnval) ACF
followS. Final ACF

Local Control Tower
Position Sectlor Facility Ground Control Tower

Clearance Delivery Tower It is anticipated that new functions will permit
Ground Controller Tower Supervisors and Managers to improve upon the *
Local Control Towver use of personnel resources and positton staffing.
Departure Control TRACON The use of improved traffic management functions
Low Altitude Center or flow control by traffic management coordinator

(Departure Transition) will provide for a smoother flow of en route traffic.
High Altitude/ Center This, combined with metering improvements and

Multiple High Altitude improved weather forecasting, shoul~d sub-
Low Attitude Center stantially reduce major delays at terminal areas.

(Arrval Transition
Feeder (or Arrival) TRACON Sector workload probes will allow the Super-
Final TRACON visor to make. improved decisions on sector staff-
Local Control Tower ing. The allocation of personnel to positions, or the
Ground Control Tower configuration of positions, will be predicated upon
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the information provideC Iny 'tits secor worlfload sible for separation of aircraft :riaý 3-e Ar*t"
analysis. A composite :iclure ot ai1 sectors. sector s area of resoonsmiiitv Wlef- acjar -rover-
comp~lete with flow cor'trcl vett,,er. anct Toisccai age is limited or not available, starcarc -ýor-racar
traffic trenois, widl enacie M~a7-ace's .o rname n- secaration ýs aooiteO. Th;s ecuires -.reater :;re-
formed aecisions on ACP 51,arli'g 'e~ nns oiartning activity.

Given the r~esutts of sector Ncfixioad anaivsis Shouic !ra#tfc warrant exed'. :- -
and dynamic recorf~guraticn 'apacoites t're staffing :o a two-man ovokstaticr -e E-,
Supervisor can match Con~roiler oorxicac 'c tra!- Controller normally will be aidec :ýv a cos rcn
fic: demands Thus, the Super/iscr :-ecornes -rore iaoeiecl the -Non-radar En R(.ure A~s5st -!'s
ala resource manager than s ocss~ce at present positionis corrnparacle to !odayvs 'C Pacar A src-

ciated Conroller, resoonsibie for te -iarace-ert
6.4 Task Allocation !o F-unc*:onai Cortrsi~er of -tine Fitgnt Data Entries an(, -_isoav arcor

Positions long-range orecianning contr:D ac:
aratiort responsioitiliy S Ofrimafv ¶

9
'r'ccr '-e ssu:-

Staffing of ACF Controller Pioviions at setr ance of some clearances anc cocr r'alrcih with
workstatxons will be feasora,'a; -i zmvaravie to the Other facilities arid positions nv use of'j SC V riter-

*current: functional staffing oft~erminal ard en route phone communication Some rf- r-'e ('olr-

positions. warding and emergency communicatrc lask s are
aiso assumed by th s position 71hese ~el'er re

*For sectors in the terminal area, the pnimary pnimary responsOlities of the secdr'c .:or'truý ;osi-
functional position of a one-man *or'itstation is tion. and do not necessanlv limit ?he 'as,( oerao
labeled "Approach Controller 'This radar position between the two en route controf :)csi!ors
implies feeder, final. an<d deparnuire control func-
tions tor both the main 1terminpl arc any satellite Further expansion ot an en route vc-,staticri
operations. Local pirccedures may further sub>- to a three-man operation normally mrit ne ac:*om-
divide that position into secarate staffing of each plisnied with aiding by a radar posiion aceiedn
suchi control function, or even ?urthpr into di- 'Coordinator This is cornoaraoie !o today s
rsctlonal subicivisions of eachi Their tasks would Radar Handoff Controller i' servicing ,re aircraft
be nearly identical. differir-g mainly in which air- of the responsibie En Poute Corarciler As Nit~ ?'le
craft are to be controlled Task. frequency of per- Coorndinator in the terminal area, *he en route
formarice anm perhaps the importance of some Coordinator tasks are shared with the En Pciute
tasks may differ aimong the subdivided positions. Controller. not reallocated. Both m~av oerform
but MeO same task units of work would generally be . many of the same tasks. but 'or different aircratt or

* , a pan of each position. situations as may be assigned or agreed Bwnr
types of Coordinators perform' essentiaity the

The Approach Controller is a full performance same tasks.
level Controiler, and is responsible for separation
of, aircraft that are withuii the positions 'area of These-five functional ACF Cont~oiier pos!-
responsibility. This; basic position may Pbe aided Iby , tions as,;t'me the support of imoortant funct!ons
a Controller in servicing the aircraft of the respon- performed by other ACF personnel. suchias Area
sible Approach Controller. Performance of the Supervisors. Flow Control. Meterinq personnel,
Coordinator of some Approach Controller tasks Meteorologists, and other systemr support
does not relieve the Approach Controller from positions'.
performance of those same tasks, though they will
be performed for different aircraft or situations. The specific composition of a Sector Suite
The tasks are shared, not reallocated. However, team will fluctuate from 'time to time as the
when the Coordinator position is staffed, that post- amount and nature of air traffic necessitpte as-
tion most often will be the predominant performer sistance in handling workload. Local procedures,
of those tasks assigned for Cocrdinator per- as well as the size and chatacter of terminal areas
formance in feeder, final, and departure control. and sectors, also influence the makeup and re-

sponsibilities of the Sector Suite Team. in addition
For en route sectors, the primary. functional to the tasks captured here. ACF Controllers will

position of a one-man workstation is labeled "En ' cntend with many area procedures and adap-
Route Controller.' The En Route Controller is a full tations, and changes thereto.
performance level radar Controller, and iv espon-
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T able 6-'1 notes which ACF Controller tasks En Route Controller position (when ai-
may ý,e covsidereij a part of *ne ;ob of the five sisted by the Non-racar En Route.
)r-marv' unti~onai cosit;ons These tasks are cited Assist).
-n :c ,3t~rcirer as follows. alrong with their
cortroiier ,-winq w~ithin ',he !abie: b Sixty ,six i66) tasks are not Dart of the En

Route Coordinator posiltion.
arie CcýOe Punctional Plosition Label

These functional sector positions will be
.~rrlAred Cojntrol Positions modified somewhat by performance likelihood

differences noted in Table 7-9, in which sector
A Approacr Controller type differences are cited.

'oorinalor

Hiuule Control Positions.

En Route Controller
0 Non-racar Er. Route Assist
H Coordinator

TI,_ Auvroacrn Controller may peflofm all 264
,asks "Nat mIy 'ask~ Mat mraly be performed t~y

eir~i 'e '~Route Controller or the Non-radar En
Ro,.ie Asseit F-!1 Route Controllers p)erform 214
'asit', N6,r'acar En Route Assists perform 131
,asks ýot wnficrn 12 ?asks are performed. by both
'Dositions) r(t ;otirse at a one-man sector work-
,Iahtyrfi 'o I:- Route Controller may perform all
ý6 'dSKS But of !,Ile present tabledi allocation, it
5, issumsta t'at he En Route Controller is as-

sis2eoi r~v ,0 'o-ra(-ar En Poute Assist position.

Joe-niundred seventy-eight. or 67%. of the
!efrr,.r~tai arpa 'asl~s may oe -i part of the job of the
Cu>orrinator position For the most part, these 1 78
!&r-is are auentical to the 175 tasks that may beoa
par, :At :ho coordinator position in thos en route
environfrieeit

Ail out 17 of. the Coordinatcr tasks in en route
at eas are oarl of the En Route Controller job Only,
65 ot this Coordinator s tasks, however, are part of
the Non-radar En Route Assist job. This reflects
the radar control focus of, the nandotf position.

Of the 214 En Route Controller task-:

a One-hundred thirty-two (~ 32) tasks are
not part of the Non-radar En Route Assist
position

b.Fifty-nine (59) tasks are not part of the
Coordinator position.

Of the 1.31 Non-radar En Route Assist tdsks:

a. Forty-nine (49) tasks are not part of the
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TABLE 6-1 TASKS THAT ARE PART 0F EACH FzUNCTIONAL CONTROLLER POSITION
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TABLE 6-1 TASKS THAT ARE PART OF EACH FUNCTIONAL CONTROLLER POSITION (continued)
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TABLE6-I TASKS THAT ARE PART OF EACH FUNCTIO NAL CONTROLLER POSITION (continued)
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'.42 FwAZA.51ý '~ AL A -7 44
7. 25.2 2E-!Z A P:---, P k: R -"- - F- : bL" C -4VP-XAA A p
7.25.2 kA2.T -2A 52. W.F x4 R2 mAF:-;7CF24

'..5.3 F:44 ::N2d,7:Ts7:s. 2En.s: kAMACr A R 3 5

7.26.2 AECE:VE 77P~':2 v::r:'s.: .T A R 5
?.27.2. .42 3E: ':N- ::s : . A R 3 , 4
'.29..2 4EýIE.T -:F' . JA':A*. -F~- *A H 3 4
7.29.1 F- p A. 4 cT::E 4 FE:A. .EA: AL.*ACF23f A 3 4

1.30.) AI5M4?T ý .F :2N AsN I
.7MSPCMCE? SCN "E

'.31.1 RECE2'T.E N:4.4A::ZA S 'F.;A':E A:0i:PAFI A H 3 . .
7.31.21 ý0TAC rAC2L27t AL.-N332 ?-Th1t -P .'t2.27 70 ZFV E . A . 3

23.FC44ATZ-MN :oV~rV.E kA2AFhA.
7.31.3 235433UCT ;AD..- PALAP 2EAA:' z4 "-EM A24C57;AIP A R H
'.02.1 C'PLL4E WHE5 2ER APE ;EC-:V:Nr AN AIPCPAFT 3 A R

'. 32.2 23tAL-EPNATE 7:','s --AT:25' s .4 F 24:' A*P :W4A0 M4ISS-20 A R
7.33.1 RECE:VE F:Lý- ADXACE~fT P E2;JES:i Pop F-:l A. R

7.33.2 DENY F.:44FL2.M25 ;Eý'JTE A R
7.33.3 RE3.TEST!A.35,13N BEA:23 :eZE, A2HCSPAP A R
7.33.4 SSU7E -.qA1:- XLV!3JO2A? : N EZAP; : M'AFFTC ?ROXI54!r, A R
7.33.5 . ADV:SE P:.OT ~AHE2J -LAPA :F 7FArp: A 117.34.- REC7E2E A N67 N :-E .. A C 33 H
7.34.2 -ONFIRt W17.11A. : A'3:srI :N :-E3:PE F4 FAO :OTE7-JTr2Ss A 33
7.35.2 RECEIVE 3E;EZ5 J G'rEAfT-i,:E- DIAN(2ES r:M ANOTHER A C Ft 41

TC2NT40LLE~iFl:W :2.3'pAv:.
7.3S.2 RLECEIVE A Ft2-W 4E.:~AA 0~A4
7.35.3 RECEVJE llr.-RN'2 -ATA.4PC44 7ý1W ::NrW40EOt A C p . 33
7.35.4 14EQUEST pL:W :CNRO.BE :MP(ýSF- A C .R 0
7.35.5 0E33T-ATE :CLAY 7ECHOA2;.t Wln- P!LOC A
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TABLE 61 TASKS THAT ARE PART OF EACH FUNCTIONAL CONTROLLER POSITION (co)ntinued)

3,S."c -WARD 3 RA;.E-d *:! -t:7-- -AE 7

X-... 25t A P' L-.:-AR ATZS -E!. --~k -,AR:FT 7-_4.

-37 3ADF 37! *,AM3CF
3. 4 Ac.-ml ACTl-A:, -.A)CýVý -- I
3' 5 'ER'FY .:7P JN-c-:7N :N NsF'JSK.' F r

6 "IMFY AR5,PAF- AL 7-. F:'-. 24 -NF-- ~F -- V-7;S

3: 28 28s:ATA3MT:,4:A:. F

* a ECE:*.t ".AMfCFT Ac:-EPAXCE

38 . 33E -(AMdE :F -4 -UENCY 7:
-39 4ECE:VE 4 :r:F ;A2Ap LNS8A -3.A7?.5 FPM kE2.;A!L2 H

::8TRct.2.R SJPUV:2'OA
40. F!34WA.4D -AOT*ZE -F RALAA SENSC8A 2TA7ý3 7'kK.CAIIDr.-

:CW"ROLLD-~StPERV!S:R
- 2. EQLTES 72P'ýRASPY,;SE )r A:RspACt .

C.4.z RECE2'.E PV-EME 'JE 2~ A .RSPALE
*41.3 R~ZEMVE A5jECT:ý :F K.SE :1' A2FSf'AJE R
42. ýi RECE.2VE 23NTPOLLEP 'EQUT.Ts F8' -MP'P"A.Pv ':SE 'F k:;OSPACE
4. . FORWAAC APPROVAL FOR P8FOA24 K5E 'F A:0SPAE H
'.23 .FCRWARD :EiIAL F-v qPý'RAJRY *SE F % , SPACE . 4

3tY SPP8US- M~AP ASSC'C2A-= 41:94 DqPORAY 2SE -F A:;SP4:E ..
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HUMAN PERFORMANCE REQUIREMENTS

CHAPTER 7.0



.0 HUMAN PERFORMANCE Hemphill's original scale contained ani "0"
REQUIREMENTS level, but that is omitted here. In a job an~lysis

contexi the "0" denotes that a taski 'not pai- if an
This chapter profiles the task performance individuial's job. in a training context the t.V' de-

equirements of Controllers operating at Sector notes that tnere is no training requirement fc-f that
3uites in Area Control Facilities. Skill level re- task. For present purposes it is assumed, s.ncýý all
luirements are 'specified for each task of Con- tasks are valid Controller tasks, there must be at
rollers, as previously identified in Chapter 4.0. A least some minimal familiarization for ever, the
;even-interval scale is used for denoting the an- least significant and infrequent tasks, hence tho
icipated skill level requirenment of each task. This lowc-st available leve' of 1."
rieasure is supplemented by a notation of the
)erformance factors that are most meaningful for Skill level "4" represents the basic demnon-
issessing Controller skill in pet-forming each task. strated ability to do the task in a real-life opera-
flius, both the "level" and "area" of required per- tional situation., Level "3' implies attainment of the
ormance content are recorded. basic knowledge to do; but only the process. not a

demonstrated ability. Level "2" is some know!-
Performance. requirements are stated first for edge/awareness base less than that.

oumneyman Controllers. Following 'the statement
3f these requirements comes a profile of task skill When used as a rating scale in a job survey,
evels that may be expected of Controller trainees, the Hemphill scale has the property of expanding
ipon completion of a hypothesized formal full- the high end of the scale to obtain greater dfis-
ime training program (but prior to completion of crimination among the tasks. This serves to
*ulI-time training and experience). The intended counter the common. tenindency of rating most of
:raining performvnce point, thus, is Day I of on- the tasks as highly significant to the job. The rating
'he-job training on the control floor, in the control scale also combines factors of task frequency,
-oom environment after completion of simulation importance, and difficulty into a single judgmental
:raining. The difference between the two per- rating value. It th~us becomes a very. useful scale
rormance profiles represents a potential domain of for non-routine, non-mechaninal iobs such as per-
rnterest for on-site training and job experience. formed by Supervisors, Controllers, and other

jobs having high cognitive and/or perceptual
The results reflect a consideration of the likely content.

Controller roles and situation scenarios presented
earlier in this document. However, these task Typically, to measure task performance, the
Derformance requirements were derived primarily concepts of speed and accuracy do not en-
in the context of sub-activities in which they occur. compass all that is important in the performance of

job task. Some tasks may not benefit by these
7.1 Journeyman Controller Skill factors, at least beyond some moderate level or

Level Requirements range. in assessing one's performance, there may
be quite an array of factors that apply.

"erformance qualifications of experienced
radar Controllers in an ACP are noted ~or each A quick scan of job measurement factors
listed Controller task. If a task should pertain pri- available, such as are cited by McCormick (Ref.
manily to a particular type of sector, such As low 3), as well as discussions with ATC personnel.
altituoo arrival or depa-ture (as noted in section produced a number of other factors that may be
4.2), then the, cited 'performance qualifications, important for some Controller tasks. The factors
apply principally to such sector Controllers, that appeared to be most frequently applicable are

listed in Table 7-2 with identifying letters for use in
-The scale used to express the required skill computer storage and analysis. Table 7-2 also

level of a task is a modified Hemphill's (Ref. 2) lists some additional factors thought to be !ess
szale of "How Much a Part of the Job is the Task." pertinent.
Originally developed for job analysis purposes, it
.was modified later (Ref. 1) to reflect performance-
oriented training requirements. This latter mnodi-
fication is the basis of the skill level scale. Refer to
Table 7-1 for a description of the several levels of
this scale..
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TABLE 7-1. SKlI-L LEVEL DEFINITIONS

Required Skill Levels:

7 Very High Proficiency in the Skillful Performance of t. ie Task

6 Increasin, Abliiy to Perform With Speed, Accuracy and/or Excellence
5 ,*(proficiency)

4 Demonstrated Ability To Do the Task (No Reluirpment for Speed or Accuracy)

3 1) (Basic Knowledge of the Process
2 Nonperformance Task Issues Only So me Knowledge/Awareness Base.
1 ) Introductory Familiarization
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TABLE 7-2.' FACTORS FOR MEASURING CON'ROLI.ER, ,ASK PERFORMANCE

Performance Measurement Factors:
PefA RIesponse Time

SB Timing of Action

I C Speed of Performance

I D Accuracy of PerformancePerception

E Preplannir.j Accomplishment

* F Procedure Following (including concern for errors of omission of a pro-edural step)

G Correctness of Action for the Situation

H Awareness of Traffic 'Picture*

I Rule/Standards Application

: J Task Accomplishment Only (used only when no other Factors A through I are relevant)

Cther Factors:

Sequence of Actions

S"- 1 Follow-Through Action Accomplishment

:. Priority Consideration

Task Option Selection

* Task Completion

Awareness of Upstream (Oncoming) Traffic Potential

Consideration of Subsequent Effects

Appropriate/Adequate Information Gathering for the Task/Situauon
0

-- Specify Any Other Factor Noted--

p7-3
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Skill level ratings and relevant performance Over 475 measurement factors are associ-
measurement factors (derived from Table 7-2) are ated with Con*roller tasks, an average of more
associated with each Controller task irn Table 7-3. than 1.8 measures per task. In general, the most

tactically-oriented operations in Activities 1, 2, 3,
Within Table 7-3, all but one task receives a and '4, as well as pointout and transfer of control in

required skill level rating. The one exception, Task Activity 7.0, have associations with several per-
6.5.2 (Revert to ACCC Backup Procedures), re- formance measures.
mains to be specified in the Sector Suite design.
Table 7-4 summarizes the frequency with which
each skill level was associated with a task. Nearly
half the tasks receive a rating of '4" (Basic Ability
To Do the Task -witn no requirement for soeed or
accuracy). Approximately 15 percent more tasks
warranted no performance standard at all. These
were primarily involving the receipt of information
in the coordination and communication activity.
However, more than a third of all tasks do require
performance at some level of speed, accuracy,
and/or excellence ("proficiency," in Controller
terms).

It would appear that some of the other mea-
surement .dctors cannot readily be applied at the
task level, for example, Priority Consideration.
The distinction between Factor F, Procedure Fol-
lowing, and Factor I, Rule/Standards Application,
is the extent to which procedural steps and com-
ponents are prespecified. If procedure is pre-
scribed, then Factor F applies. If standards, such
as separation, are prescribed, often taSK pro-
cedural steps are not spelled out, but left to Con-
troller judgment in the context of the operational
situation. Standards must be met (Factor I), but
preplanning can accomplish this in many ways.

No distinction is made between skill levels 1,
2. and 3.. Levels 1 and 2 could be dropped as
levels of performance. However, to maintain con-
formance of the scale with other possible appli-
cations (such .as training requirements or task
surveys of job performance), levels 1 and 2 are
retained here,,

Performance measures, of which there may
be more than one (or none) per task, are sum-
manzed in Table 7-5. The most notable feature on
this table is the infrequency with which *speed of
performance" is required. These pertained pn-
manly to judgments of conflict vali ty and resol-
ution, as might be expected. Thus, while the air
traffic control job itself may at times require rapid
execution of tasks for the Controller to 'stay
ahead" of the traff .ý, individual tasks (isolated from
a realistic traffic situation) tend not to require rapid
performance.

7-4
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TABLE 7-3. JOURNEYMAN ACF CONTROLLER TASK PERFORMANCE REQUIREMENTS

Reaw,0 SkM Pe:oma ýnce
Levt~reO sk k4*6Su r Preef

LevelsFact•ors

Taak NOk Task Statement 10 a. z co0 .u - te

76 5432 J

1. 1.1 REVIEW FLIGHT PLAN 7 B
DISPLAY FOR PRESE'NT
AND/OR FUTURE AIRCRAFT
SEPARATION

1.1.2 REVIEW SITUATION D'ISPLAY 7 I

FOR POTENTrIAL VIOLATION.
OF SEPARATION STANDARDS

1.1.3 REVIEW -FLIGHT PLAN 7. B H CNSIDERATION OF SUBSEQUENT EFFECTS-

CONFLI-CT PROBE RESULTS
1.1.4 PROJECT. AIRCRAFT. FUTU'RE 5 0

?05 ITI 0N /ALTITUDE /PATIM
1.I.5 READ-OUTt 4

RANGE/BEARINGýTIME FOVI AN
AIRCRAFT TO A FIX OR
GEOGRAPHIC POINT

1.1.6 FORCE/QUICK-L00K FUL DATA 4
BLOCK/S TO EXAMINE TRA Or
INFORMATION ON AIRCRAFT

1.1.7 DETERMINE WSEITUAION 7 B HI SIDERATION OF SUBSEQUENT EFFECTS

AIRCR?_wT WILL BEOSEPARATD BY LESS TSAN
PRESCRIBED MINIMAR T

1.1.8 SELECT ADE SORTING 4

PRIORITY SCH•EMCS1.2.1 OBSERVE DISPLAY CF
EPOITIO•NALTIOTEATIONAL

STATUS I CN~EAI FSBEuWrET1.2.2 OERVE DISPLAY OF 4 O

M/CKAGED TRAFTIFIC FLOWR

tCONTROL MANAGEM,'ENT1.3.1 SEARCH DISTLAY FOR 4
IG•IOTVI FLIGHT PLAP 0I
CL.OARANCE RUEQUEST

1.3.2 PROJECT M ONAL FLIGHT

PLAN PROBE1.3.3 REQU NEST LH MII"O ST/DSTANTDARD 4

FLIGHT PLAN DISPLAYI.3.4 REQUEST FULL FLIGHT PLAB 43

RLEADOUT
1•.3.5 EI21T• TRIAI. DEPARTURE '5 E ;HAAR•EMS OF UPSTR•EAM ýONCOMINC)

TIME BRAFF:C POTENTISAL

1.4.1 ENTER DEP ORT INE MSSAG E 4
1.4.2 START TRACK MACNALLY ' 4 T

1.4.? OBSERVE AUTOIATIC TRACO 4 CONSIDERTON OF SUBSEQUENTEFECTS

STARTI
L.5.1 ANI.Y'ZE CONDITTCNS "AR' E GH

PROVIDING FLI=GHT
1.3.1 Of'SET A DATA BLOCK 4 3

1.6.2 vtPDAT£ /MRVI SE INPUT 4

( ELEC"TROVt I C. MEMORAM)1.6.3 RIEN VE FLIGHT DATA 4O
ENTRIEC AND FULL DATA
BLOCKS FROM ACCC SYSTBE

1.6.4 REQUE FLIGHT DATA 4 .

ENTRIEA AND O PAL DATA
BLOCKS FROM P TTERNAL

ACCC SYST"-7q1.6.5 SUSPENTER D .RURPLAY oMS 4

"IFLIG, T DATA 0Mr'IES
AND FULL CAT% BLOCKS'1.6.6 SUTAER D T RACK 4

1.6.7 DOBEVE AULL DATA TLOCK 4
FROM own DISPLAY

1.6.8 SUPPRESS FULL DATA BLOCK 4

FROM OWN DISPLAY

-.... 1.6.3 R!IV FLIGHT DAT.A 4 C

1.. DELVE FLIGHT DATA ETY 4 G

FRO1 A SSUSPD D ISPLAY O l4

S~7-5
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TABLE 7-3. JOURNEYMAN ACF CONTROLLER TASK PERFORMANCE REQUIREMENTS
(continued)

9Levels veasolemffm
Faclors On

Task No Task Statement .4 te
7 4 2 T

.5

i TO ESTABLISH/MODIF

APPROACH FLOW TO AIRPORT
OR SECTOR

3.4.3 OaSERVE RANGEIS.EARING 5 0 H
B•"EI`lN AIRECR•AFT",,

3.6.1 OISERVE AIRSPACE 5A
INTRUSION BY A
NON-CONTROLLE OBJECT

3.6.2 COMPOSE/E2NTER RMINDER F

NOTE OF AIRSPACE

3.6.3 FLIG.r-FOLLOW AN OERVD 4 C0NS9DIATION OF SUBEQUEN F
NON-CONTROU.r dOBJECT

4.1.1 ENER TRIAL FLICOT PLAN 4 E F H AWARAMnS OF UPSTREAM (ONCOMING)

AMDEX2T-tT I TRAFFIC POTENTIAL

4.1.2 REvItW POTENITIAL 5H I

IMPEDIMENTS FOR IMPACT
ON PROPOSED CLEARANCE

4.1.3 SELECT CONFLICT 5 B 0
RESOLUTION ADVISORY
OPTION

4.1.4 FORMULATE A CLEARANCE 6 E 1
WITH APPROPRIATE
INSTRUCTIONS

4.1.5 QUERY PILOT REGARDING S
* .. COMPLIANCE WTH CLE.ARANCE

4.1.6 ISSUE CLEARANCE AND 5 B F
INSTRUCTIONS TO PILOT

4.1.7 ISSUE CLEARAN-AE T.,U 5 B F
ATCT/FSS FOR RELAY TO
PILOT

4.,.B VEIFY AIRCRAT 5 B G CONSIDMATION OF SUSScEgjvtT MFTs
COMPLIANCE WITH CLEARANCE

4.2.1 DCLARE'EMGENCY JE.NT 6 A 0 S
AND I:•VOKE CONTINGENCY
PLAN

4.3.1 PERCEIVE PRESENCE OF 4 B
SPECIAL OPERATIONS

4.4.1 OBSERVE NIEW FLI.GHT PLAN 3
ALE-r

4.4.2 REVIEW FLIOHT PLAN FOR 5
COMPLETNESS

4,4.3 COMPOSE'IENTE FLIG•T PLAN 4 F

4.4.4 DETE NEW FLIGHT PLAN 4
I ALFERT

4.4.5. REVIEIW FLIGHT PLAN FOR 6 F I
t7RORSfOATA LIST EUENCE

4.5.1 ,WEIVE FLIGHT PLAN 4
AI,3I1YTE FROM COP•TE

4.5.2 HI.MILIGHT FLIS"T PLAN 4
POSTING FOR ROMINVM
AC~TION

4.5.3 COMPOSE.E'TER rLIGQ1 PLAN 5 0 f

4.5.4 ETR• PILOT'S POSITION 4 F
REPORT IN SYS-T')

4.5.s DELCMt FLIOGT kt.AN 4
AM ENDMEN MICHL.CHINGI

5.1.1 OBSERVE DISPLAY IF 5
WE.ATý! LINX; IxTNTISI'/I
8A•HEMEIGHTMOVIEM .I

5.1.2 RECI-:VE S4'MET 'iA 4
5...3 RECEIVE WEATHER CRIEFING 4 coio T OF or SUwSEQ £ fiFrtC

FROM METEOROLOGIST
S.1.4 ENTER PIREP INTO SYSTEM4
S.i.5 DLEAMINE WHE-'r 5 GA

* ADJACENT :0N-P0L:ZrR
PILOT ,41=3 WEA:14M

- 5 1 4 DETERMINE WEATHER :MPACT P I
7-1.7"A1.,.



TABLE 7-3. JOURNEYMAN ACF CONTROLLER TASK PERFORMANCE REQUIREMENTS
(continued)

Ao•il~,ric skil Peorro,.,a=ilc.

•i i

T Sm kN G Tas k•Sta te ,.nnt * .J - ,-,O ,k

£a z 1ý. C

IE

ON ROUTES FSLOW

5.1.7 DETERMINE ALTITUDEROUTE 6 G H
CHANGE TO BYPASS SEVERE

S.2.1 RECEIVE WEAITHE SEQUENCE j5.2.2 RECEIVE WEATHER REPORT consrDEATrom or sUEguEwr S
UPDATE

5.2.3 DETEMINE WHETHER USABLE 5 1FLIGHfT LEVEL HAS CHANGED.
5.2.4 DETIERMINE W RUNWAY F

CONDITIONS HAVE CHANGED
5.2.5 DETERMINE WHEhE CONTROL 1ZONE :S :FI/VFR
6.2.1 REVIEW SYSTEM STATUS 3 D F6.2.2 REVIED TRAFFIC 6 D H

STATUS / IEA,,,ER
6.2.3 VERIFY THAT ALL REQUIRED 4

DISPLAY I.U COMMUNICATION
SWITCHES ARE IN PROPER
LOCAl ION

6.2.4 PERFORM LOG-ON SEQUENCE 4
AT DESIGNATED CONSOLE6.2.5 ADJUST PARAMETERS AMD 4
DISPLAY TO PERSONAL
PREFERENCE

6.2.6 CHECX DISPLAY FOR PROPER 6 C
ALIGNMENT. USABILITY. AND
SATISFACTORY STATUS

6.2.7 SET-UP WORKSTATION 5 F
'ADAPTION PARAMETERS

6.3.1 DETECT NON-A:r.PTANCE OF 4 A
INPUT DATA

6.4.1 DETECT OCCURREICE OF 5 A D
SECTOR SUITE FAILURE6.4.2 OSERVE SECTOR SUITE 4"3
DATA BASE RESTORATION
COMPLETION MESSAGE6.5. 1 VDET0T OCCURRENCE OF ACCC 5 A D
FAILURE

6.5.2 REVE rr TO.ACCC SACXUP
PR MES 9T1D)6.6.1 D MINE AIRCRAFT 5 

"MNE NC SUBSTITUTE ROUTING
6.6.2 MONIO OR STATUS i"Q IONABLE MAVAID "OLLOU-TIaU.4 AZTIoN ACC0LIS "..6.6.3 0SE VE SUBSTITJCITE 4

ROUT NC ON DISPLAY
6.7.1 * IF COMMUNICATION 4 0 AMUOP./AMUATE INO GATHING FORFAUL 

TASlO/SLhATIOO6'7.2 ADJU T COqUNICATION T G
STRA TCY6.7.3 SUTI TO BACXUP RADIO/ , 4"
TREQ YMC6.l.1 DE MINKE IMPENIDING 6 

" 
C H

CO OLLER OVERLOAD
6.8.2 E/ASSICN 4

I -POSITION
RES VSIBILITIES

6.1.3 REQT ASSISTANCE OR , G HRELI
6.9.1 PER IVE TPACKIW~ FAULT 5 0OR SPONDEM FAILURE
4.,.2 REPO ITIONiUPDATE4

PEAS OCIATE DATA BLOCXS
6.10.1 035 MESSAGE ON LOSS 4 A

OF ABASS'
6.10.2 * FAILURE T0 UPDATE 4 A4. 1 0. )1 g r? DISPLA Y AJ I: t T• ' 4

LIP. PLAN DATA BASE

MESS ON CONSOLE
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TABLE 7-3. JOURNEYMAN ACFCONTROLLER TASK EFRAC RQIEET

(c ni u q E F RM N ER Q I E E T
pot.0 eh

T
tFSý

6.lFLIGH PLAN

RES' gUEE E FLIGH PAN0CONSOJLE 
4OTOL

ADVISE CONTRa A 0

ORV CO~OF I.c~r LGH7 O1 F PLA DEIATIO N OI

CMISE.. CO 0A6I r ,p~
AVSE CONTROLZXOTC

7.2.1 ý%': 1AL ISN HIS 43

ONRECEIVEC ONTOLE NOTICE. 
AC qA C3 pI~?.2.2 Com~ ~~Por IN P NI3SE1OP S a~

7 O3 VE~h C~ONTROLLE NOIE 3)~wTp

"734E"" COT O NTR LLE NO IEbO L WrIV C IO C O PL S M N
-7-.4. ~ r RE JECIo N FT JTPA

0REC~r 3E COTOLE FOLLow-TH.oOU ATIN -'4 ~ PRESULT or AL a FIrO ACTION ACCO~p'. 3.1 CONLC T pA1 a S4 PLTN 3ISHq.ENT
AI3.2 ACE CEorwv

'.5.3V AUTOrAI CONSIDEUTIoN 0 FFC

INITIATIONTIC OFArMTT7.3O pg0
7." O

~~T AIRSACar1
RECEIVE 

C SOSO~o
poj., NTAI 7PACE or. 3-3;i .: RECEw E REJECE TION 3r4EFT

.4I.1 Pmr L AC N TRoqL '

4 CETPI~~TV 
FOLLow-TH0 UC ACTION ACCONPLISmHMT
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TABLE 7-3. JOURNEYMAN ACF CONTROLLER TASK PERFORMANCE REQUIREMENTS
(continued)

Levels sesur~emen

E iS

Ti~ k Na T~a, Statement a, 0 e

z m c 0. d- (9.,O~
i II *

7,6 4 3 2 A C E F -

7•8. 2 RECEIVE FLIGH-rT FLAX
VE.RBALL'Y FORlARDED IRECEIVE•3• PFLTIG EANOTfTIH

PLA 3TASK IS ITUATTON7.8.3 QUERY THE ABOFLIGHT 4 B G I APPROP./ADEQUATE INFO GATHERING FOR

7.9.1 RECEIVE CONTROLLER NOTICE 3TAOU-MTU AC CM EON REQUESTE CLEARANCE OF FO.L4l'mouGH AerrOn ACCOmpLisxqrr
AIRCRAFT LEAVING HIS
SECTOR7.9. DEWY CLEARANCE REQUEST 6 B c H I
FROM CONTROLLER7.9.3 SUGEIT ALTERNATE TO 6 B E H ICLEARANCE REQUEST FROM
CONTROLLER7.9.4 RECEIVE CLEARANCE REQUEST 3
FROM FOLLON-THRou AcTrON' ACC01HPLISHENT
ATCT/ PS '/PILOTISUPERVISOR

7.9.S RECEIVE CONTROLLER 3FW-hoj1ATO COPIHqIREQUEST FOR3 OW#TltfACINACMLSET
CLEARANCE, A•.IOVAL7.9.6 DENY CLEARANCE REQUEST 6 B G H I7.9.7 SUGGEST CLEARANCE 6 a G0 I
ALTERNATIVES TO PILOT7.9.8 ACKNO0LEZGE DATA LINK 4
CLEARANCE REQUEST7.9.9 o APPROVE CLEARANCE REQUEST s H
FROM CCNTROLLER . . . .7.9.10 FORIARD CLEAR•NCE REQUEST 4 FOLLMO1JG1E ACTION ACCOMPLIS0qETTO ADJACENT CONTROLLER7.10.1 REQUEST a E G I
CLEARANCE/APPROVAL FROM
ADJACENT CONTROLLER7.10.2 RECEIVE CLEARANCE 4
APUROVAL,/CLEARANCERESTRICTIONS FROM

ADJACENT CONTROLLER
7.10.3 RECEIVE CLEARANCE 4.OTSAPPROVALi EDOIAL FROM FOLL-0W-T.OUGH ACTION ACCOMPLIS.HME2T

ADJACENT CONTROLLER710.4 RECEIVE Al TMRNATE 4 COUUKDDATIOI. OF SUBSEQUDIT EFFECTSSUGG.ESTION FOR
CLEARANCE/ APPROVAL
REQUESTEQ Or Aw.rAC 

"CONTROLLER
7.11.1 FORWARD FLIGHT PLAN 4' 9

MDME~ r VER SALLY7.11.2 RECEIVE CONTROLLER ADVICE 4A
or UNABLE FLIGHT PLAs NrrL•-T ACTION ACCS.'j..SM.,NT

7.12.1 RECEIVE FLIGHT PLAN 4 r
AHENDKE31T VERBSALLY
FORMARDED7.12.2 ADVISE CONTROLLER UNAL E
FLIGHT PLA ANM•N•ME'N 

.,T7.13.1 RECEIVE DEPARTURE MESSAGE' 4"
FROM '.ONTrOLLERiFSS, PILOT7.14.1 ISSUE NOTICE or roUIPpai. 4
STATUS TO ADJACENTCOlTROLi..ER/PIP•.OT/ SUPERVIS
OR

7.14.2 TERMINATE RADAR SERVICE 4 S I,O AIRCRAFT
7.14.3 REQUEST PILOT P0SITION 4 50REPORT•
7.14.4 RECEIVE PILOT'S POSITION 4.fC."REPORT roLI~MI-THRO,,• ACToIO ACCOMPLIZ.I24T~
7.14.5 rowm ruio Tzar PULA 4 D

V!MAALLY7.14.6 DELETE PILOT POSITION 
.
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TABLE 7-3. JOURNEYMAN ACF CONTROLLEP.TASK PERFORMANCE REQUIREMENTS
(continued)

TqlI~o Tlx~ate~nIl IK I" I' "= ,e

"" *

a; C

. 6

T~ak No TaSk Statem~ent a, z =2 a, ZE

I_______ _ 76 A A C3 2

"7.14.7 CONFIRM COMPUTER ACTION 4 APPROP. :ADEQUATE INFO GAT"ERING FOR
DURING TRtANSITION STAGES TASKNSIT!JAT:OM

7.15.1 RECEIVE NOTICE OF STATUS 3
OF ADJACENT ACTAI TO'•MATION EQUIPMENdT

7.15.2 RECEIVE STATUS OF SECTOR CONSIDMMATI0N OF SUSSEQUUT EFFECTS
SUITE FAILURE FROM
CONTRoLLERt. SUPVISOR

7.15.3 RECEIVE CONFIRMATION OF 41
COMPUTER ACTION DURING
TRAMS ITION STAGES

7.6. CMO= SEIENTER REQUESTED 5 E I
ROUTE I ALTITflE CHANGE

7.17.' RECEIVE WEATHER ADVISORY 3 CONSIDERATION OF SUBSEQUENT EFECTS
FROM ADJACET
COwTROLLE.'/SuPERVISOR, wr
EOROLOGIST

7.17.2 RECEIVE REVISION/ 3 CONSIDERATION OF SUBSEQUEt' EFFECTS
CANCELLATION TO PREVIOUS
WE~ATHE REPORT

7.17.3 RECEIVE WIND SMEAR REPORT 3 CONSIDERATION OF SUBSEQUENT EFTECT.S
7.17.4 RECEIVE PIREP ON iWEAll" 4 0 G CONSIDEfATION OF SUBSEQUENT EFFECTS
7.17.5 SELECT, WlEAT'ME'ADVISORY/ I 0 G

L'POATE FOR DATA LINM
TRANSMISSION TO PILOT

7.17.6 ISSUE ,ATMER/AD'ISORY, 5 9 0 G
UPDATE TO PIL3T/ADJACEIr
CONTROLLER

7.17.7 FORWARD WEATHER 5 a r
INFORMATION TO SUPER-
VISOR•- l"•EOROLOGIST

7.17.8 ADVISE SUPEPVISORhFLOW 4 a o
CONTROLLER OF WE.ATM
IMPACT ON ROUTES /FLON

7. 17.9 RECEIVE CONTROLLEP 3 FOLLOW-THROUGH ACTION ACCOMPLISHMT
REQUEST FOR •EATHERSINF'ORMATION

7.17.10 REQUEST .ATME 4
INFORMATI 0v

7.18.1 RECEIVE NOTICE OF , CONSIDERATION OF SUIBEQUr T
COMIMUNICATION STATUS TTS

7.18.2 RECEIVE NE FREQUIECY 3 FOLLOW-TMROUGH ACTION ACCOPLISKMENT
ASSIGNXM4T

ALTERNATE COMM4UN ICATIONI
PATM"7. )9. 1 FORWARD NOTICE OF'
CDP94UNICATION STATUS

'.19.2 FORWARD NW FREOUVEC7 5
ASSIGNMENT TO ADJACENT
CCNTROLLERP/SUPERVI SOR

7.19.3 FORWARD ALTERNATE 4
COMMU9ICATION PATH

7..20.1 RECEIVE NOTICEOF NAVAID 3 CONStDMAION OF SUBSEQUE~r ME=T
STATUS FROM ADJACENT
CCHT7.OLLERiFSS/SUPERVISOR,
PILOT

7.20 2 RECEIVE SUBSTITUTE ROUTING 3 FOLLOW-TI"0UG4 ACTION ACCOI4PLISHM• •
7.20.3 RECEIVE cARCEOLATIN oG 3 CONSIDERATION OF SUBSEQUENT EFFECTS

7.21.1 FOPWARD NAVAID STATUS TO
ADJACENfT
CONTROLL/ SUPERVISON/
PILOT

7. 21. 2 FORWARD SUBSTITUTEI
PCUTIN'•

7.21.3 CA*CEL PREVIOUS *- ~SUBSTITUTE ROU'TI NG

1 7-11
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TABLE 7-3. JOURNEYMAN ACF CONTROLLER TASK PERFORMANCE REQUIREMENTS
(continued)

E -

A cor .•

E|

0O- N0O'•08J•

.E ! a - 1EGARD

7 OF t 0 N mNIn-TQ. OthOr

7..1 6E V 5UNWAY U4 321 AACTDEF H I j

7.22.1 FORWARD NOTyUE DAOF 4 H
AIRSPACE NTRUSION BY AC7.22.2 RECEIVE NOTICE r 3CAIRSPACE INTRUSrON BY A
. ON-CONTROLLE OBJECT

7.22.3 ISNRE ADJISORY IN REOARD 4 B
TO A NON-CONTROLLER
OBJECT

7 22.4 ADVISE PILOT 
-WHE CLEAR 4.

OF NON-CONTROLEV C OBJECT
7.23.1 RECEIVE RUNWAY USE DATA 3 C7.24.1 FORWARD RUNMAY USE DATA 4 O-UFE7.25.1 DETECT A PILOT OR 7 D GAIRCRAFT PROBLM -E.G.HYPOXIA)
7.25.2 ALERT oDEsI0ATA 5 AB

PERSONNEL OF AIRCRAFT pHAVING FLIGHT PROBLEMS
7. 253 FIRWARD COOTI AO NACy 4B

INFORMATION To
SUPERVISORi ADJACENT
CONTROLLER7.26-1 RECEIVE SUPERVISOR NOTICE 3 FOLWTRUHATO COFISWN0O INHIBIT ALRAT FOLrN-TMROU ACIION ,AcCOMP[.ISor

"7.28.1 RECEIVE NOTICE OF SPECIAL 3 CONSIDERATION OF 
0VISEOUDT 

EFECTS

7.7.31. CONTA RACLIEVIN CONTRLEG

OPERATIONSI
7.29.1 FORWARD NOTICE OF SPECIAL 4 BOPERATIONS TO ADJACENIT

CONTROLLER/SUPERVISOR
7.30.1 RECEIVE INFORMATION on 3 FOLLOO-THmOV4 ACrION ACCOMPLSH•MELOSS OF RADIO CONTAC.l

WITH AIRCRAFT
7.30.2 CONDUCT RADIO/RADAR 5 D F

SEARCH FOR AIRCRAFT
WITHOUT RADIO CONTACT

7.30.3 ATT]D.PT ESTABLISEPAO OF S D FCOMMUJNICATIONS rjsING
TRANSPONDER,0AD ON
EQUIPMNTT

TREEIVE INFORMATION ON 3 FOLLOW-T4RlOUG ACTION ACCOMPLISMMENTOVERLAJE AIRCRAFT
7.31.2 CONTACT FACILITY ALONG 4 rROUTE OF FLIGHT To SECURE

INFORMATION ON OVERDUE -A IRCPRSrr
7.31.3 CONDUCT RADIO/RADARt. S 0 F

SEARCH FOR OVERDU
AIOCRAAT

7.32.1 PLORE WHETHER OTRYS rAREE RECEIVING AN
AIRCRAFrI'S TRANSMISSIONS

7~22ISSUE ALTERNATE 4 F
COM9NIUCAT:ON FOR

oAIR/GROUND TRANSMISSION-7.31RDEIVZ PILOT/ADJACDFI 
FOLLOW-THROUGH ACTION ACCOMPLISHMENTCONTROLLER REQUEST FOR

FLIGHT FOLLOWING
7.33.2 DENY MIGHT FOLLOWING 4 p1ECU'EST7.ý3.3 REOIIESTASSIGN BEACON 4F

CODE TO AIRCRAFT7.31.4 IISSUE TRp.FFC ADVISORY IN 5 M
RECARD TO TRAFFIC

7.33.5 AJvISE-,ILOT WMEn CLEAR 4 a
or TRAFFIC
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TABLE 7-3. JOURNEYMAN ACFCONTROL.LERTASK PERFORMANCE REQUIREMENTS
(uontinued)

SkoiI -Ig a,,.m

Took, Na. Ta, k StateMW;+* rci - < (f 4 Other

•6 54 3 2 8I I 1 G. 1 .1

7,34.1. RECEIVE A FAD NOl•ICE 3 CONSIDERATION OF SUBSEQUEN•T EFFECTS
7.34.2 CON'ER• WITH PIL0OT T%-RU 4 F

ATET ON DESIRE FOR rAp
INTEHTIONS !!

7435.1 RECEI.VE REQUETE ROUTE/ 31 CONSIDER•ATION OF SUBSEQUENqT EFFECTS
ALTITUDE Cl,•vGES FROM - I

SANOTHER CONTLROL.iM/FTL0N II
ICONTR¢ LLER / SVERVI SOR

7.52RCIEAFO 31 CCNSIDERATION OF SUBSEQUEN•TEFCT
I RESTR ICTION

7.3S.3 RECEIVEzm Pm'Ei'AN DATA 31 ICONSIDERATION OF SUBS+EQETm'

7.3S.4" REQUEST FLOW CONTROL E, m•
7.35. NEGK•.OTIAT'E MEAY TECHNIQ0UE• I B H

WNITH PILOTI
7. 33.6 FORWA•RD REQUESTEDE ROUI./E 4

S+s.zmm+ • ToI UWI

SADJAC'ENT COWTROLLER / ILOWC0,rROTER, PERV;S 0I I

7.36.1 ISSUE ADV530RY TN REGARD E I I G H

'TO FL.IGHT PLtAI DEVIATION7.37.1 RECEIVEJOBIERVE A AFAD FF O IIC FOLLON-THROU".,H ACTION ACCOMPLIEENCT

7.37,2 ACCE71 VERBAL I"UNDIOFTI sI B
START TRACK

IN75 rTDICMMNCTIONS a D
7- .35.3 ECVE JECTH UES~tT' e~E 3 I OSI TMO SBEUETEFET

L7.I7. T VEIEY A NREAT ALT FRO O U

WITH PIT ON TR•NSFER o I
CONTROrL OR DE:PARTUSRE

7.37.7 CONFIRM DATA LINK 3 II.-ST FCOMMUNICATIONS"
7.38.1 REITIATE HANDNF D 3 N TASK OPTION SELECTION S T
7 38.2 OBSERVE AUTOMATIC 4 DLOLLON-THROUGH ACTION LXCC01LI3HIET

i'NITIATION OF HANDOFF7.38.4 RECUIE HFALOoF C O6 £ H

ACCEPTANCE
7.3e. 5 COMM'E ON TRANSFER OF 5 GH

CONT'ROL WITH O'.'HER
• CoNTMULLERt•':7.3:.6 ISSUE CHA E OF FREC)IQUE•CY B '

ITO PILOT

7.39.1 RECEIVE NOTICE OF RADAR 34 CONSDERATIO OF SUBSEQUENT EFFE.C
AETSORID ,CTATUS FROM
ADJACENT , RE"

CO0N"T 0 LEr., S I P"VI•S OR
7. 40.1l F':.qWARD'40TICE OF RADAR 4 .

C0 TROLLE/ ESUPERVISOR

7.341.1 REItt" VUISORy N AD B C H
USE: OF AIRSPACE mm.'7.43.2 REC)IVE RVE.ZASE/USE 5 J FOLLOW-THROUGH ACTION ACCOMPLISHMENT
0.F7 AIRSPACE H IOF I

7.41.3 RECTM REJMECTI •ONI OF 4 I H

USE: O3r AIRTPACE I L TIT
7.37.4 RECEIV CONITROLLEN• I 8 .

REQuNT fOR TEPRARTREUSE O4EF AIRSPACE A T"

7.42.'- rolO D APPROVAL POR " ' TU

.7. NFRN ATA LINE OF AISPC

7.4. IITAND DONIA HAOFF
T3ROETRAY USEH OFF ASIIRCPACI .K.

7.42.4 RECPS HAPA3F0CATED 3
CIOH TLoWI•TH USE or

.7.:3.6 ISSUE CHNEOFFEUEC

7-13 C
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TABLE 7-4. SUMMARY OF CONTROLLER SKILL i.EVEL REQUIREMENTS

Required Skill Levels Frequency of Task
Associations

7 Very High P~roficiency 10

6 } 25

5 Increasing Ability (Proficiency) 57
4 Demonstrated Ability To Do 129
344
2 Nonperformance Issues 40

0
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..... ..... .... ..



TABLE 7-5. SUMMARY OF CONTROLLER TASK PERFORMANCE MEASURES

Performance Measurement Factors Frequency of Task
Association

A Response Time 21

B Timing of Action 85

C Speed of Performance' 5

D Accuracy of Performance/Perception 51

E Preplanning Accomplishment 23
F Procedure Following 33

G Correctness of A.'tion for the Situation 58

H Awareness of Traffic "Picture" 55

I Rule/Standards Application 31

J Task Accomplishment Only 41

(None in A-J cited for a task) (A6)

Others:

* Consideration of Subsequent Effects 29

* Follow-Through Action Accomplishment 28

* Appropriate/Adequate Informatin Gathering for the Task/ 4
Situation

* 0 Awareness of Upstream (Oncoming) Traffic Potential 2

- Task' Option Selection 2

7
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7 2 Development Controller Training cess, ru!es, or 'when" a task would likely be per-
Performance Requirements formed. However, any level less than 4 does not

warrant a performance testing of that task; though
Skill level requirements for C.iitroller train- paper-and-pencil testing is not precluded. For ex-

ees completing the initial formal training program ample, Task 7.31.2, "Contact FacilityAlong Route
are cited in the same manner as above. The 1 -to-7 of Flight to Secure Information on Overdue Air-
skill level scale is used to denote the reouired task craft," received a skill level rating less than 4. But,
performance level (Table 7-1). The same list of it also was assigned a measurement factor of "F,"
possible performance measurement factors ap- denoting that there are procedures that could be
plies (Table 7-2). learned in trai; ,ing. A test on a traiiee's knowledge

"of those procedures rather than ability to perform
,h .'e context of training, these two measures them is reasonable.

may serve as the basis for identifying curriculum
content in a performance-based training program. Performance measures, of which there may
Curriculum content is strongly influenced by its be more than one (or none), per task are sum-
intended inclusion and its emphasis i- a training marized in Table 7-8. Excelp for Factors A and B,
program. The inclusion influence has been en- the pattern of these measurement factors is quite
compassed by the derivation and validation of similar to that presented in Table 7-5 for journey-
Controller tasks. In this section1 the emphasis in- man Controllers. One difference is that more tasks
fluence is opeiationalized as degree of emphasis merit none of the first 10 measurement factors,
and areas of emphasis. The intended level of task coded A through J. Thirty-eight tasks received no
development (performance skill level) indicates reference to any measurement factor, whereas
the degree of task emphasis. Pertinent perform- this occurred only in three instances for journey-

0 ance measurement factors indicate.the area(s) of man Controllers.
emphasis.

Over 325 measurement factors are associ-
Training skill level ratings and relevant per- ated with the tasks. The more tactically-oriented

formance measurement factors are .3sociated operations in Activities 1. 2, 3, and 4 have as-
with each Controller task in Table 7-6. sociations with several performance measures.

Within Table 7-6 (as it was in Table 7-3), Task The trainee task performance requirements
6.5.2, "Revert to ACCC Backup Procedures" of Table 7-6 are niot necessarily requirements laid
receives no skill level requirement at this stage in on training staffs. Rather, they reflect potential
the design of the Sector Suite workstation. Table goals, of formal initial training, wherever it occurs.
7-7 summarizes the frequency with which each They do not include learning requirements based
skill level was associated with a task. Over half the on local procedures or adaptations. Other con-
tasks receive a rating of A (Basic Ability To Do the siderations, such 'as budget constraints or in-
Task-with no requirement for speed or ac- sufficient numbers of realistic training devices,
curacy). Approximately 30 percent more tasks may prohibit the adoption of some task perfurm-
warrantsd no tack performance at all, though that ance requirements. This could reasonably result
does not preclude a learning requirement for a in a task's skill requirements being altered or

* knowledge base pertinent to those tasks. All but lowered for training purposes.
seven of the tasks receiving a skill level ratina less
than 4 are in Activity 7-0, Perform Coordination. The trainee task performance requirements
Less than, 15 percent of all Controller tasks require of Table 7-6 assume there will be further de-
trainee achievement of a performance level at velopment of the individual trainees through on-
some degree of speed, accuracy, and/or excel- the-job training and experience. In time, each

Slence (proficiency). With but one exception, all are individual should attain the journeyman Controlier
in the first six activities, levels noted in Table 7-3.

Training personnel may use the lower levels
1, 2, and 3 to distinguish among nonperformance
training content. For example, level 1 could be.

* used to denote a minimal familiarization to the .
task. Level k might then denote learning a pro-

7-16
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a

TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREMENTS

7~~ ~ 6 5 321

"II-

ii ,

Ta8MkNO, Task Statement Otl ~ -

1. 1,1 RL''EVIE FL:3,HT P:AN qAFPFR)P.p.•r•*•:F ;•D.EIG
DISPLAYP FOR PRESENT k:NF-- &A7A F-OTR

TrAStE 5:T11AT-:NAND ICR FTJOE AIRCRAFTO
SEPARAT IONLf.2 REV/IEW4 3:7JATION DISPLAY 5C H1 APPROP. AZE;UATE 1N4.D ;ATMERIG FT;R
FOR POTEWTIAL VIOLATION TA.SK SITUAT,:-td

OF'SEPNRATION ARAnRAADS
1.1.3 REVIEW FTLIGHT PLAN I H I ONSIDERATIOFN , SUBSEQUL-qT 'FFEC7TS.C.ONFLTICT2 PROBE RE.SULTS
1.1..4 AROJECRAT AIIL. B 'E E

S"POSITI ONALTITMESSPATH1 .1.5 READ - 0UT

RESCRIBE_.AING/lIMA FOR AN
PARCIAOR TO A FIX ORGEOGRAPHIC POINT

1,L.1.6 FORCESQUICK-LOOK Fl. 4DATA BLOCIC/S TO EX(•.'1INE
ETURACK IPFORMATIONALS - ON AI•RCRAFT

1.2.7 DERMINE HKEY 4 E CONSDERATION OF SUBSEQiMT EFFECTS
N .AIRCRAFT WILL BE

.31SEPARATC D D Y FOR 4• ~PRESCRI[BED MINIMA
1.1.8 I SELCT FI E SORTING P

i1,2.1 OBSERVNE DISPLAY OF 4CNSIDERATION Of SUBSEQUENT CTS

E1U3 IPNOCT ,ANR FTIQTDALSTATUS
1.2.2, OBSERVE ZISPLAY ,'F 4CONSIDERATION OF SUBSEQUENfT 'EMC.S
:-"3 RNEUEChANIED S'FA AC r.D4

CONT!ROL MANAGEMENT

"-.3.1 SEARCH DISPLAY FI R
.. 4 INAC Q 171E FLIGHT PLAN ON

CLEARANCE REQUEST
1.3.5 PROJETI . MALU.kL FEIGA T 5 HPLAN PROBE
L.3.3 RESQUESTT LC -MA•N.• UlD 4 B F

FLPOIHT PLAN FSPLAY
1.3.4 AFQUFST A DATA P BREADOUT
1.3.5 E2TR TRIAL SEPA4'RE

1.4.1 ENTE DEPARTURE ZSACE
1L.4.3 OBSERVE AUTOMAT:.. .-RACK-- C:)N$,DEAT:0N.0 Of UBSE.U•Mr 07, -CTS

START I

.S. ' ANALYZE CONIMDTNrqO "RASE
PROVIDING FL:GHTFOLLCWNG¢

1 .6. • FTSRT A DATA BLOCL D

REMINDER 40OTE
, ELECTRONIC MEMOP• SOA,

1 .6.'3 REMOVE FLIGHT -.ATA4G
E.rniES ;Y46 r%".L -.aTA
BLOCKS FROM ACC7 SYSTtEM

1.6.4 RENOVE FLIGHT DATA 4
ENTRIES A.ND MILL DATA
BLOCKS FROM INTEPNAL
ACCC SYSTEM

1.6.5 SUSPEND DISPLAY oF FL:G1T
DATA '"TRIES AND FLJtL
DATA BLOCKS

*1.6.6 SUSPWN TRACY
S1.6.7 DELETE FULL DATA BLOCK 4"FROM OW DISPLAY

* 1.6.8 SUPPRESS F"LL •DATA BLOCK• , Fmom ,owm DISPL.AY
IN ft('UpoNUE To AovtsOVy
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TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREMENT-S (continued)

400 ".'00 So... PtV~fC

? 'm

Taui No Task Statem..t it~

1.. DEET 785A32T DACTAGM ENTRY.AE~AT 
:

2.1.lOEECTA:CRAF`::r-C7 4 A
212DETERMINE VALIDITY OF I APPROP.,ACEtJAT tNF0 'OXI)4RNC FOR

INDIATiIONC RNVCTO
221DETECTMIE INDIATO OR4R

2.4.1 DETERMINE 4ELzDI' FO F . TS
2.. STRIE VALIITYPAF C H I APPROP. AflEQtATM :NFO SATHERINC FjRPROBE RESULTS241OBSERVE DISPLAY FOR FIXEZ

OBSTRUCTO'NS ANDV NCN-
CONTROLLa) DB4ECTS THAT
MAY :NTRFEAE WIT
AIRCRAFT FL2O1~T

2.4.1 VJALUAE COM:= DRESOLUrT:ON ;.XV'SORIES
2.4.3 FORMqULATE E z HADVISORY 'RESOLU711ou

-. 4.4 OEM= AIRCRAFT WAWTAM! 4
:RESPONSE -1O ADVICORY

2.5.1 D;FTPMINE VAL:017Y/ 4 FAPPROPR!ATZMESS of USE
OF AN AL!.RT :ISPLAY

Z.5.2 lNHIBIT ::Ft:-r ALERT
FCR PAzRED AIRCRAFT

2.5.3 :,NHIB;- ZZN~TI:ZT ALERT
FOR GROUP SUPPRESS:0N

2.5.4 INHIBIT ONFrL:c A.LET IN 4
!PEC:F!M AREA

2.5.5 XNHIBIT M!Abi F`JWC-2:N :N 4
spEcT:r~i AREA

.5.6 :NHIBIT MSAhd rJNC-:ON FCP
SPECTFI AIRCRAFT

2.5.' RESTORE 3PECIF:C ALERT
Y'JNcT:09 TO NORMAL34 EVJALUATE ZONSTR.A:!rr C E APPROP- ADEQUATE INTO ;A:%EP 1NG F:&.EFFECT 'N FL:OW

3.1.Z CHOOSE :ES:PED SE~iD.CE 4 E 4 :1T.3. 1-3 SELECT NEW FLOýW SEQ.L'ENCE 4 E s H3.1.4 DE-*DmINE -ý -rcu12LyE 4H CFOR A DELAY
3.2.. PERCE:VE AN ATL E op:U

ROUTE DEVIATION
3.2.2 OBSERVE XIRCRAFT 1ESUM1INO 4

NORMAL Ft:CHT PLAN
3.-2. 3 DETERMINE MANE3ITA~ TO B C HCSTABLI5HWRE3-TORE rLCGHT

PLAN CONFORMANICE
3.3.1 REQUEST AIRSPACE BPROXOHITY PRUBE
3.3.2 OES:CXATE.DELE-ZAN AREA

:Ni USE
3A- 3' DETERMINE WHE7$T3 ATT 4

CONTROLS SPECCAL ':SE
AIRSPACE

3.3.4 RE3TRICT AIRCRAFT 4
ACTIVITY IN AREA BY 3
ALT:7770E ORP SECMENT

3.3.5 OFSERVE OISPT..AY SF.'A;RSPACF RESTR IcT:ON-
STATUS CHANCE

3.4.1 DETE.4MINE DESCMr 71IE OR 4 E JH
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TABLE 7-6. TRAINEE TASK PERFOPMANCE REQUIREMENTS (continued)

I C

4L

~~~O~~ EsAL5 4:P

DR 3EýrOP
3..3OBSERVE RANIGE BEAP.NC

BE-WEEN AIRCRAFT
3.t ~ OBSEPVE APRSFACE 4 S

:N"Rtuszom ByA

3.6.2 COmPOsVlExTE REMINDR ~ 4 F
NOTE or AIRSPACE
Iiwrpusrom

3.6.3 VLIG14T-FOLLOW AN OBSERVED 4 C CONSTI)ERlZON oF SUBSEQUENT LTrEC-S

41. Li OE11 TRiA.L micer PLAN 4 E F G H

4.1.2 REVIEN4 POTENITAL 4
* imimam~V FOR IMPACT

O0 PROPOSED CL.EARA.NCE
4.1.3 SU CONFLICT

RESOLUITION ADVISORY

4.1.4 fOR,4ZLATE A CLEARANCE E G I
MIT"~ APPROPRIATE

4 1.5 Q15T PCILOTS P.PADNG.1 PROP.'/ADEQUATE INFO GATWMING FOR

0 ~~~COMPLIANCE WITM CLARANCE 5/tO tN
4.1.6 I35t1M CLEARANCE ANDf I s a

INSTRUCTIONS TO PILOT
*.1.1 ISSM~ CLEARAAWX rYRU4

AT1"E'FSS FOP RELAY TO

4.1.6 VERIFY AIRCRAflr 5

4.1DCOLIARSE mn~"E APPROP. / ADEUATE INFO CATE MN FOR.

PLAN
4.3.1 imcrivt PRESBENCE oF 4 G

SPECIAL OPATIONS
4.4.1 ossimvr mmI rLIQ( PLAN

4.4.2 MIENT FLIGHT PLAN FOR r
COIPLETEMIS

4.4.3 COMPOSE/ENTE FU:CHT PLAN S t

4.4.4 DOMX1"E MEN FIACMT PLAN 4 G

4.4.5 REVIEW FLIGHT Pt"A FOR 1
FEmORs/DATA t.25T SEQL13IC!

4.5.1 RECEIVE FLIG)IT PLAN 4
. APICN)ErTr FROM COMP9'n7

4.5.2 MICML.GlT FLIGH4T PURA 4 G
POSTIING FOR REMINV"
ACTI ON

4.5.3 COMPOSE/EMFA PLICH? PLAN 5 D T

4.5.4 E21TE PILOT'$ POSITION 4 .

REPORT IN SYSTEM
4.5.s oCET£ Em tLiCM PLAN J

'AMENErg92r NICXL:SHT!NC
5.1.1 OBSERVE DISPLAY Of C

S.1.2 RECEIVE 1(E AIRMET C Z ONSIDERXIOM OF SUuASCOLM-M,22M.T
S5.1.3 RECEIVE WEATrUM BRIEFING 4

* 5.1.4 FROM MeEMOPOLOG:ST 4F

5.1.5 D3rrTPRM ITSSD I ME.LT .ApPROP./ADEQUA'rE INFO GATME~rmc FOR

AWACENT COVINOLLIM OR00Z, IUTO
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TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREKIENTS (continued)

-r

T&"ll- N Qj TaSk St&I*M *Q n f 
•,

ADISORY

)N ROUJTES FL.OW
5.1.7 DET'%ERM IN kte ,"IT'JD•: ROUTIE 4C

S. 2.2 R.ECEIVE• Wr.A:,,,. REPORT3 CONSIDERATION or' SUBSEQUENT rCS

5.2. 3 DETERMIINE• WM•f USABLE 5 1
FLIGH'T LEVEL RA L-MAJOCD

5.2.4 WIM'W3.I1E WHTS RUNWA14
CONDITIONS KAVE CHNED

5.2.5 DE'TERMINIE WM4M CONTIROL 4I ZO OM !FR /vF

6.2.2 RE£VIEW TIRAFF'IC .

6.2.3 VERIF'Y TAAT AL REQ•UIIRED
DISPLAYt J•O COMMUqiNICATION

LOCATI-ON

6.2.4, PERF'ORM LOG-ON SEUECE4
AT DESIGNIATE CONSOLE ,

6.2.5 ADJUST PARAMETERS AND 4

6.1.6 I X DISPLAY FOR OROPER R 
D

ALI GNIMENT. U$S•IL"T. AM. SATISFACORY STATIUS

N RPrION P.FtOIW' S
6.3.1 DECT NON- ACCLEPTIA Or 4 AINPUT DATA6.4. , D- NINE OCCURRENCE O F , '

SE.TOR SU~ITE rAdLUT~RUUAE

6.4.2l OESRNTISCON SUAVE DATA

B.2 E DMIR- I ON O 4

ZONE IS NESIAGE

6 P'ior•,OCCURRENC or A'[cc 46 F.1 RE SUSSTATUS

6.2.2 REVERT TO AFFC BA 0 H

ROUS I bt A
6.6. Z MONeITOR SrTAT'US Or'a

SQUESTIO0NABLE• NAVID6.6.3 OBERVYE SUA ALL, IR'UIR 4
ROUATINO 013PLAY6.2.1 DETERMINE, COGNEUNSICATION 4APPROP.iAOUAT' INFO GATIN FOR
FAULT TASK / S ,CNSOI ON

6.2.5 ADJUST PAC0l ICAT!AN 4 G
ITPATEGY , O

6.7.3 SWITCUP WO'BCKSUAP TI•N 4

6.4.1 DETERMTINORE IMEI OF 4 0
CTROLLER OVUE IRAOAD

RESPONS IBILITIES

6.0.3 REQUESTl .ASSISTANlCE 0O4

6.9.1 ~ERCT OUTRAsCKIN OF AULT 4D

ONATR"XSPONE FAILURE
65.2. REPVSITION ACPOArB -,UREASSOCIATE DATA BLOCKS6.10 1 OBSERVE MESAGE ONN LOSS 5C0IDERT:ON OF SUSSECE EFC

OF" ATA STAT O.

DET3OB~EC FAIUBESTIUTE T 4
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TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREIMENTE (cont inued)

LUS5z

Tasit~~ ~ ~ ~ -4 akSae~fo

________________ 716'I 5 A 3 2 A 8 fC 0 E FGI'- _ _ __ _ _ _

6.10.3 EN1 PAY AMIMEI 4
!ESSAGE ON CONSCI.E 4

6.10.4 DrrE7 Ftictr~ PLA.14 )N F

6.10.5 ftESEQtYE4CE FLIGHT PLAN Or
CONSOLE

6. 11.1 DE--W1 f:REL.A.LE 'JSCS 0 0
COMMIUMI CAI -ON

7.1.1 ADVISE ConONTTOLISUPO -
41S0R -OF AXRCTkAlI FLIGH4T
PKAN CEvIAIT1ON 3

1.1.2 ADVISE CONT14OLLER ;r.

CONFLIC T PROBE3
7.1.3 ADVISE CONTrROLLER

SEL-! OR
7,1.4 ADVISE CONTROLLER OF3

POTENIAL PtSAN 'N HIS

7.2. 1 RMCEVVE CONTROLLER NOTICE M OLOWTHMOUGM ACTION ACCOMPLISNMEOT
or POTErTIAL AIPRC~AFT

722 con~tICT INm SECTCP 1 OuLOw-jjOX;ou ACTION ACC~OMLýzrff7.. PCIE CONTOLLER W(LIT:
OF POTEN:An. A 'SI SEC-0I

7.z.) RECEI,.E cowrRoLLM 'E0TICE 2FOLLGC4-1MOUQ4h ACTION ACCCOPFLI5SEXF
Of AIRCRAFT, MIGHT PLAN
DEVIATION

1 .2.4 RECEIVE ýO.NTROLLER NOTICE *CONSIDrRATion or suUstoUVIT L'Ttm1
no RaULS Or FLIGHIT PLAN
COOFTLICT PROBE

7.3.1 ISSUE POINtOUT4
7. 3.2 *BSE~F, AUITOMATIC 3

:NrArION OF POINTOU? TM
CN' ONTROLLER

7.3,3 DIRECT Ptb03ir OATA DISPLAY I - cousSiO~Atno or sussegvarr azr~ccs
.a0 A~jAcD-v -onpcLLEA

7.3.4 RECIEIVE ACCSPTAJOCE ^Of 3

,i. .3. RECIVc wLECIion or 4 e
P0 INTOUT?

7.4.1 RECIVE CCXTROLLER 4 0FOLLOW- THROUGH4 ACTION ACC0MLISI4~rr
INItIATED PO:NTOUT

7.4.2 Accm-w PO!NTOUT 2
7.4.3 RL:EC- POINt'OtIT 2 FOLLOW-71-OUO24 A~CTION ACCOMPLISW*UT
7.4.4 SUPPRESS PILL :.ATA 4H

BLoCX AFTER POtwTOU'r 0
7.5.1 RECEIVE NOTlCE OF coust0cATI0N or SUUSEQt=T ZUTECV

AIRSPACE Rai ICTION'
RELEASE FROM COIITR OLLEN

SUPERVISOR
7.5 2 RQUES AR.ZEAS 3r .3

753 SPECIAL USE AIRSPACE
IS3RIECEIVET DEIIAL OrRQUS

FOR REI.EA E or spECIAL.
USE AIRSPACE

7.6.1 ADVISE CONTROLLER or 3
AIRSPACE RE.STRICTION

7.6.. ISSUE ADVJISOR" I N Rir.D 4
To RESrMIC=1 AIRSPACE
PROXIMITY

7.7.1 RECEIVE NOTICt TO TAKE 3
OVER AIRSPACE

7.7.2 RECEIVE NOTICE 1
S RECONrICURE 3ECT'OR

.. RECEIVE NOTICE TO RELEASE -
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rAeL E 7-6. TRAINEE TASK PERFORMANCE REQUIREMENTS (continued)

EJrE0 - Z

> a. 9L Cttmw

7. a.I RCIEII.CCPA o

7.8.2 RECEIVE UCJSHT PLAN IVERALLY FWARNCE
'.8.3 QUERYPILOTz &BOUT FLGH FPLAN

a. .4 ýUERY TH4E RU..AVER OF A F
7.9. RECEvE CONTROLLED NOT:ZE

CM RErýUESM CLE.ARAN~CE Of
AIRCRAFT LEAVING HIS

'.9.2 COEY CLEARANCE REQU1EST 3
FROM CONTROLLERI

7,9.3 SUGGEST AL'INATE -0 3CLEARANCE REQUEST FROMI
C^ZNTRa LLE J7.1.4 RECEIVE CLEARANCE REQUEST 2
F"ROM
AIL T; FSS iPILOT's, pFFEVISoN

7.9. 5 RECEV- CONTROLLER
RE"UESr FOR
OLEjAprAlE APPROVAL

1 9.6 DEWY CLEA.RANCE REW~EST
SUGGEST CLEARANCE
ALT .RXAIVE TO PILOT

7.9.8 %CXNOW);;ý E DATA LINK 3
C..EAAAXý.. REQUEST

7.9.9 APPROVE CLEARANCE REQUEST 4
FROM C'OXTROLLER

'.9.10 FORWADRf OLEARANCE REQUEST 43
TO AcjACE:YT :OMroLLER

'.10.1 REQUEST 4c
:LEA-LANCE, .'9PWOVAL FROM
ADJACMlroIT TOL

'.10.2 RECEIVE CLE-0ýXCE 3APPROVAL CLEARAANCE
RE3"RZCO'IONS FROMp
AZJACZNT C:NTROLLER74'3.1 OTIVE V 4EAN 4. FOLLOW-THICU0?i 4Ac-N ACCI L:SHMEN-OISAPPROVAL. DDIAL FROM
AWACI~rr CONTROLLER

7.10.4 RECE-V- ALTENATE 4 C I S:::EAT-oN -r SUBSE;kIEN? EFWEo-'7SUGGESTI IN FOR
:L-E&AHACE, APPROVAL
ncrrrUST or ADJAcmT

'.11.1 FRWAn4RD FL:CNT PLAN
AM~END~fl VEP RALIT

' 12RECcE:E :cu'WMOc AICEi rOL~c-TRoU(;F. A&.IO?4 #C:OlqL*SMME~TOF 'ýNA8BLE FLIGHT FLAK

'.12.1 RECEIVE rt:CMT PLAN
AMNDMCE)IT .VEflAjjY

.22 ADV.ISE CONTROLLER UNA8E 4
rL:Qwr PUAN AMNDMENTe .

'.13. 1 PLLiVE OEPARTUREMESG4
- FROM COrPLLE)IFSS,Pt'-J

'.14.1 :s"U mnOTC r EQUipmarr
STAMU5 TO ADJACENT
:0"OLLJ:APILJ.T/

SUPEAVI SOR
'.14.2 -ERM.NATE RADAR. SERVti& 471 A:RcRAFT
'.14.3 RJECUEST P'~LQT POSITION 41 0

7 14.4 RCCEIVE PILOT'S POSITION rOLLCM-TUROJr1 AC-::N AC!!0MJLISHMEXTREPORT ''.4.3 rcpi.~c rL:0%T PLAN
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TABLE -7-6. TRAINEE TASK PERFORMANCE REQUIREMENTS (continued)

4z r

Task No, TatsxStatement 10 A z I . L ko KX 2 OtiMer

7*65143 21 A 8 JlFG-

7. 14. 6 Or/SE ILO POITIN
REPORTS

7 .147 CONFRMvp COWTMfr ACTION 4 F 'PRO.ADEQUATE INFO GTEI FOR
DLYR;XG TRANSITION TGS AKSIiTO

715.1 RECEIVE NOTICE 3F STATUS 3 CNSIDERAT18H )F sus-E~gtJ rr FecTs
OF ADJACENT ACF
AUJTOMATION EVUIP~IT

7115.2 RECEIVE STATUS Of SECTOR 3 cousizRATiom or SUBSSEQUENT EFFECTS
SIT IE FAiLURE MRON
COSTROLLEXI SUPERVISOR

7.15.3 RECEIVJE COMFIRMiATI'ON O, 4 COSDRTNOrUBEET
COMUtr, RACTION MUING
TRA.S ITION STAG~ES 1 OSDAIN FSSEUI

7-6.1 COttPOSVENTERr REQUESIT= 4
RO7TirALTIrUDE CHANGE

7,t7.1 7rfTTVE WE.ATý-= ADVISORY 4 CONSIDERATION OF SUB3EQUENT EFFECTS
.1.O0 ZJACENT

CO~trhOLLE' SUPIMWISOR 1
METEOROLOGIST

7.17.2 RECEIVE 3 CONSIDERATION OF SUBSEQUVENTOTEYfV;

PREVIOUS WETE REPORT
7.17.3 RECEIVE WIND SWPA REPORT 3 CONSIDEXRAION or SJOSEQUENT EECTS
7.17.4 RECEIVE PtREP ON WEATMER 4 I CON4SIDERATION OF SUBSEQUENT FES

7.7: :EECT WEATMt~iADVtS0RT/ 4 0 C
7.75UPI3AT FOR DATA LINKI

TRANMISIONTO PILOT
7.17.6 ISSUE WEAT/UADVIIO31'f 4 0 G

UPI n co Ir, IL7/ALL-X
CPONTRLER1 tOiA3CI

7.177 TORWUARD.WE.ATMER 4 0
INFORJMATIUN -10
SUPE~v 503 'ETZ030LoGIST

7.17.4 ADVISE SUPERV1S30 FLOW 3I 0
cou~poELLa or wEATm~iI
IMPACT ()N ROUITESirLOI4I

7.17.1 Rfr!VZ~ L.710LLER2
REQUEST FoR, wE~c
INFORMqATI.,i

7.17.10 REQUEST AE.ATMER
INFORMqATI ON

7.13.i RictiVn moTtCE or 3 coxsizE~pI1tOn or susseQUVI emFcTs
COMMUNMCATION STATUS

7.18.2 RECEIVE M34 FVZOENt~CY 3 rcLI.ow-mm"OIO Ac-ION AccoNpwisHIU3IT
ASS I aME2'tT

7.18.3 RECEIVE NOTICE or 4 rOLLOH-:ltR)UGM ACTIIN ACCOIMPLI2S)JE1T
ALTERNATE COMMU WXATION
PAIN

7.19. FOPI4AAD NOTICE O? 3
COMMUNtCATTbXm 2TA"S

7.1~.9. rORHWD N'-I M=UEQUEC
ASS zHME11r TO AoJ'.CE31T
COETROLLEP SUPEPV:SOR

7.19.3 FORI4AN ALTERNATE 4
Comm" ICAONAT

7.20.1 RECIVrE NOTICE 3r ISAVAID 3ccOsizuEATIox or suauSEQUUFr~Ect.s
STATUS FROjM ADJACrt
CONrOOLLERirS51'SUP~VSR
PI LOT

7.20 2 RECEIV SuU0TIJTE ROUT!ING 3 FOLLOW-THROUG,. ACTION ACCOMqPL:ZHM~rr
7.20.3 RECEIVE CANK-EL.ATION or 3

SUBSTITUTE ROUTING~
7.21.1 PORWAXO N4AVAID 'STATUS TO p

ADJACENT
CONTROLLV' SUPE)MISOR'

7.21.2 TOR4A.RD SUSSTiITrrE 4

ROIYT: 1G
7.21.3 CANCU POINIOUS14 

11 1
______IT .. i... ... ___ __
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TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREMENTS (--ontinued)

- ~u~re sI •eto'snce

E

* E .

T
ask No, TaSk Statemon1 Other

7_______ _ 751 3 21A BC0EFG H j

7.22.1 FOPwARD NOTI"CE OF
AliSPACE INTRUSION BY A
NO•I1-COmoNBROLL,. OBJECT 2OFF"

7.22.2 RECEIVE NOTICE OF CONSIDERATION OF SUBSEQUENT EFFECTS
AIRSPACE INTRUSION BY A
NON-CONTROLLJD OBJEC`T

7+22.3 ISSUE ADVISORY INREARD 4 B
T0 A NON-COKLROLLED
OBJECT

7.22.4 ADVISE ?ILOT WE CLEAR 4
OF NON-CONTROLLED OBJECT+

-23. 1 RECEIVE RUNWAY USE DATA 3 CONSIDOATION OF SUBSEQUEN!T DrTECS
7,24.1 FORWARD RUNWAY USE DATA 4 1
7.25.1 DETT PIL' OR 4 APPROP. /ADEQUATE INFO GATHEING FOR

AL.RCRAFT PROBL.Dq 4E... I TASKiSITflATION
HYPOXIA)

7.25.2 ALERT 0" GNATIM
P1RSON.TL_. OF AIRCRAF' "
H'AvVItG FL:,sr PROULIIS I

7 25.3 t-'O CWATD COINGDSCT j Y

SUPERVISQR/ ADJACENTtNTOR..'qATI ON TOI I
CO"TROLLER I

7.26.1 RECEIVE SUPEVTI OA NOTICE 3"
TO To :11BIT ALERT I .

7.27.1 BRIE RE.LEVING 4 F
CONTROLLE R. I _

7..i RicEIVe NOTICE OF SPECIAL 3 CONSIDmTION or SUBSmQUmIT aFECTS
OPERATI ONS

r.29.1 F•.• O,. NOTICE or sPw:CI. 3
OPCRATIOPN TO ADJACENT
CONXTOLLEA /SUPERViSOR -"7.30.1 RECEIVE INFORMATION 0N 3 FOLLOW-THR0JGN ACTION ACCOMPLISHIN'"
LOSS Of RADIO CONTACT
WIT4 AIRCRAFT

7.30.2 COINWT RADIO/RADAR 4
SEARCH4 FOR AIRCR.AFT I
WITHOUT RADIO CONTACT

7.30.3 ATTIEMT ESTABLIS)OYT Of 4
COPMMNICATIONS USING "
TRAMSPONIME RADI 0
EQUIP"WT

7.31.1 RECEIVE NFWORI4ATION ON I FOLLOW-TI-OUGH ACTION ACCOMPLIZHMENT
OVZRDVV AIRCRAFT

7.31.2 CONTACT FAC:LITY A~LONG 3F
ROUTE OF Fr.IGHT TO SECURE
INFORMATION Od OVEROVE
AIRCRAFT

7.31.3 CONDUCT RADtOPADAN •
SEARCH FOR OVERDUE
AIRCRArr

7.32.1 E03LORE WHETHRT TM.' S 4 F
ARE RECEIVING A*
AIRCRAFT.'S TRANSMISSIONS

7.32.2. ISSUE ALTERNATE 4 .F
COMMUNICATINrd FOR
AIR;('ROUND IRA•SMISSION

7.33.1 RErEIVE PILOTAXZACEXT 3
CONTROLLER RE'IEST FOR
?FT,.r FIOLLOWING"7.33.2 DC4Y FLIGHT POL..OWINC G
PE-.-F.ST

7.33.3 REQUTL-T/ASSIGN BEACON 4
CXDE 7O AilrcRAFT

7.33.4 ISSUE TRA.TFC AD"ISORY :X 4 •
RECARD TO TRAF'U IC
PROXIHIT.y

7.33.5 ADVISE PILOT WHEN CILEAR 4G
or TRArFIC
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TABLE 7-6. TRAINEE TASK PERFORMANCE REQUIREMENTS (continued)

CI

SC$Co

TaMINo Tasa Slalefmenf ii tme

716 5 4 3 2-1 A BI DO E F GI I j

7.34. RECEIVE A FAD NOTIC"E CONSiDERATIOaI !F SUBSE'tJEJT EFTECTS
7.34.2 CCN1E WITIH PILOT THRU 

4  
F

ATCT ON CESIRE FOR FAI

7.35.1 RECEIVE REQUESTE ROUTE 3 CONSIDERATION Of SUBSEQUENT EFFECTS
ALTIT=DE CHANGES ýROM
ANOTMER CONTROLLER / FLOW
CONTROLLERt SUPERVISOR

7.35.2 RECEIVE A FLOW 3 CONSIDERATION OF SUBSEQJENT EFFECTS
RETR ICTION

7.35.3 RECEIVE ME"2ERMIN DATA I CONSIDERATION OF SUBSEQUENT EFFECTS
FROM FLOW CONTROLLER

7.35.4 REQUEST FLOW CONTROL BE 4 a E N
IMPOSED

7.35.5 qDOTIATE DELAY TECHNIQUE 4 e El H
WITH PILOT

7.35.6 FORWARD REQUESTED ROUTE/ 3
ALTITUDE CHANGES TO

ADJACEir co•rooLLER / FLow
CONTROLLER SUPERVISOR

7.36.1 ISSUE ADVISORY IN REGARD 5 H
TO FLIGHT PLAN DEVIATION

7.3? 1 RECEIVEiOBSERVE HANDOFF 4 C FOLLOW-THROUSH ACTION ACCOMPLISHMENT
•7 37. 1 ACCEPT VERBAL HA3 D0I4

START TRACK7.3.3 REJECT. HANDOFF3
7.37.4 ACCErT AUTOMATIC NANDOFF 4 H FOLLOW..YROJGH ACTION ACCOMPLI3 .NT
7.37.5 VERIFY COMUNICATIONS 4 F

WITH PILOT ON TRANSFER OF
CONTROL OR CEPART•JRE

7.37.6 VERIFY AIRCRAFT ALTITU'DE 4
WITH PILOT ON TRANSFER 0O
CONTROL OR DEPARTU'RE

7.37.7, CONVIRM DATA LINK 4
COMMUNICATIONS

7.38.1 INITIATE HANDOFr 4 F TASK OPTr;N SELECTION
7.36.2 OBSERVE AUTOMATIC 3 FOLLC;-TMRU=M ACTION ACCOMPLISHIMET

INITIATION or mAomrrF
7.38.3 RETRACT MANWF' 3 TASK OPTION SELECTION

7.36.4 RECEIVE HANDOF? 4
ACCEPTANCE

7.30.5 CoNFm ON TRANSFER Or 4 N
CONTROL WITH OTHER
CONTROLLERI

7.31.6 ISSUE CHANCE O FREOUTCY 4
TO PILOT

7.39.1 RECEIVE NOTICE OF RAO"AR CoNSIDRATION OF SUBSEQUE[T [En ECTS
SENSOR STATUS FMOM
ADJACENT
CONTPOLLEP/SUPERVISOR

7.)4..1 roR4Ao NOTIcE or RADAR
iExSOR STATUS TO ADJACEN'r
CONTIOLLERi SUPVpisoR

"7.41.1 REQJEST TOUORARY use or 4
AIRSPACE

7.41.2 RECEIVE RI1EASEUSEOF 3
AIRSPILCE

7 41.3 RECEIVE REJECTION or USE
OF,AIPSPACE

7,41.1 RECEIVE COWNROLLER 4
REQUEST FOR TrPO-ARY
UiE or AIpSPACE

7.42.2 ropmAD APPROVAL FOR 4 CSTMPORAXY USE ')f AIRSPACE
?.42.7 FORWARD DENIAL Or 4 1; M

'D•PORAJY USE OF
AIRSPACE

7.42.4 3UPPRESS MAP ASSOC:ATM
i4.'3m TE• ORARY USE 2rJ-AIRSPACE
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TABLE 7-7. SUMMARY OF TRAINING SKILL. LEVEL REQUIREMENTS

Required Skill Levels. Frequency of Task
Associations

7 Very High Proficiency 0
5• Increasing Ability (Profic!ency) 2

S35
4 Demonstrated Ability To Do 148

1 62
2 Nonpeiormance Issues 14

0

7.-2

• I

S• •
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TABLE 7-8. SUMMARY OF TRAINING TASK PERFORMANCE MEASURES.

Performance Measurement Factors Frequency of Task
Association

A Response Titre 6

B Timing of Action 11

C Speed of Performance 0
D Accuracy of Performance/Perception 41

E Prepilanning Accomplishment 21
F Procedure Following 43

G Correctness of Action for the Situation 48
H Awareness of Traffic "Picture" 37

I Rule/Standards Applicr-tin 23
J Task Accomplishment Only 34

(None in A-J cited for a task) (73)

Others:
I.

9 Consideration of Subsequent Effects 30

* Follow-Throl'gh Action Accomplishment 16

* Appropriate/Adequate Information Gathering for the Task/ 12
Situation

* Task Option -Selection 2

* Sequence of Actions 1

727
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7.3 Sector Deviations from
Controller Performance R3quiremenis

For the most part, all types of sectors require
at least. moderately frequent performance of all
stated tasks. There are some exceptions, how-
ever. The most obvious is the Oceanic Sector.

Eight tasks have no relevance to the Oceanic
Sector, assuming implementation of ODAPS,
"Oceanic Display and Processing System." These
are:

2.2.1 Detect MSAW Indication or Alarm
7.23.1 Receive Runway Use Data
7.24.1 Forward Runway Use Data
7.33.1 Receive PiNot 1Adjacent Controller

Request for Flight Following
7.33.2 Deny Flight Following Request
7.33.3 Request/Assign Beacon Code to

Aircraft,
7.33.4 Issue Traffic Advisory in Regard

to Traffic Proximity
7.33.5 Advise Pilot When Clear of

Traffic

Based on the analysis cited in Section 4.2,
various sector types are likely to'have very little
involvement with 16 other stated tasks. That is not
to say there may be no performance of the tasks,
but the frequency of performance of those tasks is
likely to be quite low. These 16 tasks are listed in
Table 7-9. along with an indication of which sector
type would have a low frequency of a need to
perform them. Performance skill requirements
could well be reduced for Controllers working such
sectors.

7-28
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TABLE 7-9. SECTOR TYPES WITH A LOW FREQUENCY OF TASK PERFORMANCE

Low Low Low High [Arrival Departure

Task No. Task Altitude Altitude Altitude Altitude Ccaanic C

9Arrival Departure En Route En Route Cntrof Control

data block to examine
track information
on aircraft

1.3.1 Sea"~t display for LO W ILOW LOW LOW
inactive flight
plan oni clearance
request

1.3.5 . Enter tnial LOW LOW LOW LOW LOW
departure time

Aj1.4.1 En'sir departure LOW LOW LOW LOW LOW
message

1.4.2 . Start track manually LOW LOW LOWT LOW

143 Observe automatic LOW LOW . LOW* LOW
track Start

2.3.1 Deterinew need for LOW .LOW.

ailrspce proximity probe

2.3.2 Determine validity of LOW .LOW

specia tisel - -oame probe
"resuts

2.4.1 Observe display for fixed LOW LOW
obstructions and non-controiled
airborne objects that may
interfere with aircraft flight

3.4.1 Determine descent LOW LOW LOW
time or point

5.2.3 Determine whether ,.0W co0w LOW. LOW
usatle flight level
has change4

5.2.4 Determine whether LOW LOW
runway Conditions
have changed

5.2.5 Observe whether control LOW LOW
zone is IFRtVFR

7-3.1 . issue pointout LOW

7.3.2 Observe, automatic I LOW'

to another Controller

7.4.1 Receive Controller- LOW
* ~initiated pointout I

Includes no pernormance of the task frflight floigproe

* 9.

7-2..9 ..
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8.0 CONTROLLER MAN-MACHINE development ol the DDL Chapter 4.0. Table 4-6.
DIALOQUE DEFINITION Task Information Requirements. characterizes

each task in terms of Controller to Controller inter-
.This chapter extends the task analysis to action and ControllertoSector Suite console inter-

describe the top level dialoque between the Con- action. Task information requirements are asscci-
troller and the Sector Suite console. This dialogue ated with appropnate machine aids in Chapter 5.0
is termed the Dialogue Description Language (Table 5-7). The DDL uses this information and,
(DOL) and requires a nulti-step development pro- extends the task characterizations to include task
cess -for each Controller information-processing types, characteristic action type, and display con-
task which has been identified The objective in tent The DDL enhanced task statement brings all
defining the DDL is to establish a basis for the this information together in a semantically mean-
development of the conceptual user model of ngful task requirements statement.
interaction which will be contained in CDRL A005.
Sector Suite Man-Machine Functional Capaoil- 8.1 Components of Dialogue Definition
ities and Performance Requirements (Ref. 1) The

* first step in developing the DOL is to analyze each 8.1.1 Task Type
J of the tasks identified in Chaoter 4 0 with respect

to the following elements: Each task is first characterized in the DDL
according to one or more of the following types:

9 Task Type
0 Display Content * Entry - tasks which primarily involve
* Characteristic Action Type Controller input to Sector Suite, e.g.,

Task 1.1.8, Select FDE sorting priority
These elements are defined in section 8.1. This scheme.
analysis relies upon the task decomposition per-
formed in. Chapter 4.0 as well as the scenario Receipt - tasks which are associated
descriptions and portrayals in Chapters 3.0 and with review or observation of a given
5.0. These chapters provide the conceptual syn- display for potential violation of sep-i " tax for understanding each of these tasks and aration standards. e.g., Task 1.1.2 Re-
determining what implications about epch task view situation display for potential vio-
may be drawn. By characterizing the task in terms lation of separation standards.
of the preceding three elements, the task state-
meit may be enhanced to imply information pre- Analytical - tasks which are primarily
sentation, coding and interaction techniques. cognitive or decision making oriented,

e.g., Task 1.1.4, Project aircraft future
The enhanced task statements resulting from positionraltitudeipath.

the DDL analysis impart semantic meaning to the
-tasks. In so doing they serve as unequivocal • Verbal Coordination - coordination
'statements which describe display contents and tasks accomplished through VSCS (or
interaction stategies. The final step in DDL, de- person-person). e.g., Task 7.1.4, Ad-

. velopment involves the documentation of infer- vise Controller of potential MSAW in his
ences the Controller would have as a result of task sector.
performance. These inferences serve both as a
validation tool, for the individual DDL statements . Tasks may be associated with more than one
and as inputs to training program development, task type. For example, a coordination task which

can be accomplished via VSCS or Sector Suite
Figure 8-1, Evolution of a Controller Dialogue would be classified as a verbal coordin-.tion/entry

Definition, depicts the flow of the analysis. From task to ,"flect the alternative ways of performing
the point when the tasks are first identified, each the task.
step of the analysis which is documented in the
preceding chapters adds additional information Associating tasks with task types both clan-
about the task as it is deve!oped, L 'ltil it may finally ties the nature of the task and specifies the form of
be unambiguously defined in an enhanced, task the DDL characterizations per task. Entry tasks.
statement. Figure 8-1 illustrates how the infor- are associated with characteristic action types.
mation appended, to each task is used in the and display content. Typically. no inferences are

"8-1
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listed for entry tasks since the inference precedes
the entry task, rather (han results from task ac- * Path
complisnment. Receipt and analytical tasks are
associated with all elements except characteristic The user generates a path, Nhich
action type, since no Controller input is implied, is a series of positions or ortentaticns.
Verbal coordination tasks are associated with logi- created over time. A path is considered
cal displays, display contents, and inferences, as a fundamental interaction task, even
applicable. Tasks which represent a combination though it consists of other p;imitive
of types (e.g., receipt analytical, entry verbal co- tasks (position or orient, because an-
ordination) are so specified. The enhanced task other fundamental dimension, time, is
statement for these compound task types reflects involved. With a single position or
the alternatives through the use of a Boolean "or". orientation, the users attention is fo-

cused on attaining a single end result.
8.1.2 Characteristic Action Type In the present case, by contrast. it is the

series of positions or orientations, and
Characteristic action 'types represent appli- their order, which is the focus of atten-

cation and hardware-independent methods of tion.
Controller input to Sector Suite. The seven action
types used in the DOL (derived from Ref. 2) are: A path of positions might be gener-

ated by a user in tha process of digi-
Select tizing a sketch, of indicating the routing
Position of a run on a printed circuit board, or of
Orient showing a desired route on a map. A
Path path of orientations (and of positions)
Quantify would be generated in asimulated flight
Text Entry over a terrain model.
Sketch

0 Quantify
* O Foley (in Ref. 2) defines these action types as

follows: The user specifies a value (i.e.,
number) to quantity a measure, such as

* Select the height of an entity, or the value, in
ohms, of a resistor.

The user makes a selection from a
set of alternatives. The set might be a 0 Text Entry
group of commands, or a collection of
displayed entities which form part of the The user inputs a text-string, used
applications information presentation. for example as an annotation on a

drawing, or as part of a page of text. The
S'Position key factor is that the text string itself

becomes a part of the information
In carrying out the positioning task stored in the computer. rather than be-

the user indicates a position on the ing used as a command or being con-
interactive display. This is typically verted to a value, position, or' orient-
done as a part of a command to place ation. These inputs can be accom-,
an entity at a particular position. plished via such means as keyboard,

menu, voice recognition, or disc in-
* Orient sertion techniques.

The user orients an entity in 2D or Sketch
3D space. For 2D, this might mean
rotating a symbol to be heading North- The user, by manipulating a locat-

* northeast. In 3D, it could mean con- ing device like it were a brush ora pen,
trolling the pitch, roll, and yaw of the causes an object to be created by free-
"view of a terrain model. hand sketching. Line structure (thick-

8-3
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ness, dot-dash character, color, etc.) cessing t ime under peak conditicns. The deriv-
may be specified as part of the brush ation of these requirements Is described and re-
form. ported in section 4.3.1, and is included in Table

8-1 for completeness of the man-machine dia-
An Additionai action type was added to those logue definition.

denved from Ref. 2 for the DDL analysis. This
action type, "Macro" is used to indicate the In- Table 8-1 presents the AAS Controller DDI.
vocation of a Controller defined pr,-set sequence as described in this section.
of commands with a single Controller input.

8.2 DDL Controller Activity Characteristics
8.1.3 Display Content

The following sections summanze the DDL-
Display content directly involved in task ac- characterizations on an activity by activity basis.

complishment such as a full and limited data These summaries extract key Controller MMI
Olocks, flight plan data or runway lists, are cited in functional capabilities which feed the develop-
the DDL. It is assumed that a great deal of ancillary ment of the -conceptual model of interaction
display information (particularly situation and flight (Ref. 1. CDRL A005).
plan display data) will always be available to Con-
trollers at the Sector Suita. The focus in the DDL, 8.2.1 Perform Situation Monitonng
however, is on information directly viewed or ma-
nipulated in the course of task accomplishment. In the performance of this activity, the Con-
The display content is denved from the logical troller synthesizes what is commonly referred to
displays defined in Ref. 3. as the "big picture" of traffic sequences and condi-

tions in his sector. To achieve this awareness, the
8.1.4 Enhanced Task Statement Controller must be able to correlate flight plan and

situation display data. Machine aids including
The enhanced task statement expands the flight plan display sorts, range scales, selected

original task statement to include the charac- data emphasis, mapping and situation display .
tenstic action types and display content associ- symbology (e.g., track symbols) must be carefully
ated per task. By embedding this information integrated into the AAS MMI design to facilitate the
within each task statement, a concise citation of Controller's mental model of traffic in his sector.
MMI requirements per task is formed. The en- Situation monitoring will also be enabled through
hanced task statements, therefore, fomi the basis AAS interaction techniques which allow direct we.
for subsequent development of the Controller con- lection of display data items (e.g., aircraft data
ceptual model of interaction, further refined in blocks), to minimize keystrokes.
CDRL A005, Sector Suite Man-Machine Func-
tional Capabilities and Performance rle- 8.2.2 Resolve Aircraft Conflicts
quirements (Ref. 1).

Improved conflict alert and MSAW accuracy,
8.1.5 Controller Inference enhanced alert display discnminability anc the

generation of resolution options will facilitate C on-
Inferences that a Controller would have as a troller response to conflicts. Airspace probes will

result of task performance are described in the aid in aircraft separation from special use vir-
DDL The purpose of the 'Controller Infer- space. These alert and resolution aids, however,
ences column is to add descriptive data about the must be tailored to the unique demands of the
task which aids in interpiviation and validation (by en-route vs. terminal ATC environment to be of
the SSRVT) of the DDL. These inferences will also maximum use to all ACF Controliers. . I
aid in the development of learning objectives for
AAS Controller training programs. 8.2.3 Manage Air Traffic Sequences'

8.1.6 Derived Machine Support Response This activity relies heavily on coordination
Time with MeterirgFlow Controllers. Range bearing in-

formation, now/metering Nsts and general situ- ,
The machine response times to inputs by the ation display data aid the Controller in effective

Controller represent maximum total system pro- *,raffic sequencing. Airspace restrictions are

8-4
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handled using the special use airspace probe The
n aintenance of the mental traffic picture created
In Activity 1.0. Perform, Situation Monitonng, is
fundamental to the Controller s ability to expeas-
nously manage these sequences.

8.2.4 Route: Plan Flights

Machine aid", (e.g., selected flight data entry
emphasis), atdin, facilitate Controller per-
formance of thia ac ivity The most dramatic AAS
productiwvty gains, however, will accrue as a result
of the implementation of tte flight plan conflict
probse function. Properly designed. this function
slhould greatly aid the accuracy and extent of the
Controller's "look-ahead" ability. The recon-
figurability, functionality, and improved Controller-
machine interface of VSCS should aid air ground
communications tasks, resulting in lower Con-
troller workload in this activity.

8.2.5 Assess Weather Impact

Increased time responsiveness and forec3st
accuracy will be available to the Controler with the
integration of CWP. The effective use of graphic
weather depictions, either overlayed on oth-r data
or independently displayed. will extend the Con-
troller•s mental model of meteorological activity in
his sector.

8.2.6 Manage SectorPosition Resources

the implementation of AAS error detection.
recovery procedures will be largely a function of
the 'ina design. As such, &hs procedures are
acknowledged (via tasks) in the task analysis. but
not fully charactenzed. I," tern's of more routine
operations. the sector workload probe function will
result in a more balanced workload between Con-
trollers within an ACF. AAS Controllersm wll also be
aided by automated tools wt'c't support po-.ition
relief checklists, and reconfigure workstation
charactenstics according to a pre-programmed
set of Controller preferences.

8.2.7 Perform Coordination

Coordination tasks remain a significant com-
ponent in AAS air traffic control. The addition of
VSCS. Mode S data link and "electronic mail"
capabilities in the ACF will allow greater flexibility
and functional support for coordination tasks. Dy-

, • namic reconfiguation will be supported by VSCS,
allowing latitude in ACF res.ctonzation.

%%
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90 CONCLUSIONS interaction technique for coordination. I:

Also, future data linK capabiiities will
This document presents a set of analyses reduce the routine vertai exchange

that decompose AAS Controller activities into se- with data link equioped aircraft and free
quences'of tasks which respond to ATC events, the Controller to provide more end-
The information network which defines inter- user (pilot) services, such as flight fol-
actions with other Controllers. Pilots, Supervisory, lowing, direct fuel-efficient routvng, and
and Metering,,Flow Control personnel is de- weather advisory updates.
scinbed, along with the conceptual dialogue be-
tween the Controller and his workstation. The Conflict alert/resolution aids-The
information needed by the Controller to suc- flight plan conflict probe function will
cessfully execute tasks accurately and in a timely reduce the incidence of monflict alert.
fashion is also defined. In specifying this infor- For situations which do result in a con-
mation, this document provides the foundation for flict alert. 'he generation of clearance'
Prime Contractor development of Sector Suite advisory options (and eventual auto-
prototypes and associated design documentation. matic clearance routing to data link

equipped aiircraft) will aid Cohtroller
Task characterizations are provided to as- response time and reduce workload.

sess MAS Controller workload and machine aiding
requirements. Skill level requirements for both , Enhanced weather displavs-Addi-
journeyman Controllers and Controller trainees tional aeronautical and meteorclogical
are documented. These later charactenzations data will allow greater and more timely
enable the establishment of learning objectives knowledge of environmental factors
and an Air Traffic Service skills development, impacting a Controller's sector.
acquisition, and training policy.

The above system improvements will initiate
The analyses contained here show several the first step in changing the Controllers' role in the

areas of significant improvement for Controllers in ATC system. The current model of the Controller
the AAS. Among these are: as an 'event-sensitive, multi-tasking. interruptible

information processor' (Ref. 1, CORL AO01) be-
Enhanced ergonomic quality-AAS gins io evolve more towards a model of the Con-
displays will allow more information, troller as a dynamic programming processor with
coding dimensions than current NAS the advent of significant automated air traffic plan-
displays, thus enabling more infor- ning tools. In short, the AAS Controller will place
mation to be coherent:y displayed to greater emphasis on strategic planning rather
the Controller. The addition of machine than rely solely on taclical execution to maintain
aids to extend the Controller's 'look separation of aircraft. The AAS Controllers' role as
ahead" ability and streamlined inter- a systems manager will also grow. since selective
action techniques will also enhance application of traffic management tools and ma-
Controller productivity, chine aids will be under the Controllers' discretion.

Increased system accuracy and op- However, these role develooments do not.
erational availability- Overall system represent a dramatic change from the role of the
accuracy in ter'ms of tracking and, par- Controller in the current NAS. Current cognitive
tcularly, confiict prediction is critical to and perceptual skills required of Controllers will
Controller confidence in the system continue to be essential in the AAS. Knowledge of
and will be greatly improved in the ATC procedures, maintenance of the traffic pic-
MAS. Increased AAS operational avail- ture. and coordination skills will be as much an
ability will largely mitigate the need to integral part of the AAS as in today's system.
revert to use of backup procedurfs' Controller task characterizations included in this
equipment. document, therefore, reflect evolutionary rather

than revolutionary development towards the time
Coordination- VSCS will aid Con- when AASAERA I becomes fully operational.
trollers through automa:ic, frequency
reconfiguration, arid a straightforward
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9.1 Open Issues the scope of the analytic workload baseline docu,-

mented here, they do have particular reievance to

Certain Controller task areas remain rela- the selection and training of Controllers. Re-
tively undefined at this stage of AAS development, quirements for robustness and varnability in the
since they are particularly design dependent. The AAS MMI design (e.g., Controller-selectable auto-
degraded control operations within Activity mated aids, variable information coding sr.,,tgy)
6.0-Manager Sector. Position Resources and may also be indicated by these factors. Empirical
the housekeeping tasks within Sub-Activity 1.6 investigations of AAS Controller mental workload.
are identified at a fairly coarse !evel because with respect to alternative functional Sector Suite
further explication is only possible with respect to prototype designs, need to be carried out to estab- " -

a given system design. The impact of these and lish a more accurate model of AAS Controller
other AAS tasks on ATC procedures (i.e., performance. These investigationsshouldbecar-
7110.65) is also unknown. ried out with a variety of scenario conditions and

sector types to achieve a data set which ade-
The Cor.troller-M3chine interaction strategy quately characterizes MAS situational variability.

to be implemented in VSCS is also uncertain. The
concern here is that the VSCS MMI be consistent Anothercdtical question concerns changes in
with that of the rest of Sector Suite Specifically, the Controllers' role and skill requirements as the
coding (e.g., color codes, blink rates, highlighting) MAS transitions beyond AERA 1. The skill profile
and iiput techniques (e.g., select, text entry) of AERA I Controllers may be significantly differ-
must be consistent between Sector Suite and ent from that of AERA 2 Controllers. Questions
VSCS to achieve a successful AAS MMI. It must regarding selection, transfer of training, and skill
be stressed that the Controller will perceive an obsolescence will require further investigation as
overall MAS MMIi not a compilation of discrete the AAS develops towards AERA 2.
subsystems. Consistency in requirements, and
ultimately, design approaches. is therefore crit- 9.3 References
ical.

1. Computer Technology Associates, Inc. En
Cuirently the form and content of CWP pro- Route Terminal ATC Operations Concept

ducts is ill-defined. The consistenct issue noted (Contract No. DTF A01-83-Y-10554, CDRL
above is also applicable here in terms of display A001). Denver, CO: Author.
coding, display clutter, and Controller selection of
aeronautical and meteorological data.

One final open issue concerns the opera-
tionat development and deployment oi data link.
Data transmitted, and its impact to coordination,
will significantly impact MAS Controller workload.
Currently, this impact is ill-defined.

9.2 Areas for Further Investigation

The :ssue of workload assessment warrants
continjed study anid research. Broader, con-
sideratiori of traffic.'situational factors is needed to
produce a more comprehensive measure of sce-
nano impact on workload experienced by Con-
trollers. Additionally, the mental workload im-
posed by specific tasks remains elusive to quan-
titative measurements.

Individual differences, task interactions, and
the interaction between sector geometry and traf-
tic density have been ider';fied as being sig-
nificant overall contributors to perceived mental
load. While these factors are considered beyond
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APPENDIX A - IDENTIFICATION OF ible parallel actions, and actions that may
CONTROLLER INFORMATION be repeated or may be ongoing for a time.

PROCESSING TASKS These symbols are:

+ 'Path selection (or decision point)
Tasks are the meaningful units of & Parallel path or tasks

work activity performed by a Controller in @" Task repetiton or it6ration
accomphlshing a sub-activity. Each task can

be viewed as a unit of work effort typically Triangles are used to note the entry
being performed to completion. Together in and exit points to the task flow or sequence
a composition graph they can illustrate within a sub-activity action. and is repeated
different routes and sequences by which a at the end of that action to show where it
sub-activity is accomplished, concludes.

Controller tasks may be characterized Tasks are numbered only once. This
as perceptual and/or cognitive or com- usually occurs arbitrarily in relation to the
binations thereof. There is ongoing use of primary sub-activity to whicn it pertains or
short-term .memory. recogn'tion of spatial the graph in which it first occurs. All Con-
patterns and tralectories. and pre-learned troller coordination and 'communication
procedures and standards. 'n actuality, the tasks are numbered within ACtvity 7.0.
Controller may perform multiple tasks When a task is cited in a graph other than
almost simultaneously, with some being the one in which it was originally numbered.
interrupted when higher priority matters that task is enclosed in a box of dashed
,require immediate attention. The composi- lines, rather than a soli-line box.
tion graphs may not individually depict all
this interaction, but they as a set portray Coordination and communication task
sub-activity action to its conclusion. boxes also contain information on the

media used in performrrig those tasks.
Since much of Controller action ter- Additionally, when either the Area Super-

I % 7 inmates in the generation and issuance of a visor or the F;ow Control/Metering position
clearance to a pilot, the composition graphg is or may be involved with the Controller in a
contained in .his Appendix employ a short- ccordination task. that involvement is noted
hand notation for this reoccurring set of by shading in the upper left corner if the box
tasks The component task structure of this tor Area Supervisor (S) and in the upper
notation is given in F,qure 4-. It car, be right corner for Flow Control/Metering (F).
noted that this represents a portion of the
composition graph for Sut Activity 4.1. Media categories are noted along the
Planning and Issuing Clearances. Through bottom of the task box. abbroviated as SIS.
incfusion of the 'Generate Clearance" task VSCS. and Pers (person-to-personI More
cluster in applicaobe sub-activity graphs, the than one of these boxes may be shaded ift
closure of Sub-activity performance is pre- the Controller .as communicationoptions
served in response to events, available. S/S media includes data link as a

Commri unication tool. Again. shading in-
dicates the relevance of a category recuire-This appendix contains the composi- ment. Figure A-2 illustrates the use of these

ton graphs and TOL for each of 77 sub- Symbols and shadings in Sub-Activity 3 1,
activities& of , which 42 constitute Responding to Flow Constraints. Connect-
coordination and communication among Ing lines and arrows reflect the possible.
ControHers, Two-hundred sfxtyothvo 1262) flows of task performance. Note in Figure
AAS Controller tasks and their sequences A:2 the use of dashed boxes where tasks
are documented 1erein, from other suo-activities iin this case coor-

dination and cormmUnicatoni have been
As' with the composition graphs for invoked, to ensure a complete oortrayae of a

activt;es and sub-activities, the tas5Ksub- suub-activity's resoonse to a given event
Sactivity composition graphs emoloy the same Figure A-3 shows composition graph basic

symbology to show decision points, Dos$- elements and symbology.
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SUB-ACTIVITY 3.1
RESPONDING TO FLOW CONSTRAINTS
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'Figure A-2. Illustration of Graphing Symbology
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HOW TO READ A COMPOSITION GRAPH
BASIC ELEMEN\TS AND SYMBOLOGY

REPRESENTS TRANSITION FROM
m ACTIVITY TO ACTIVITY TASK

LINE TO ASK

- 80X REPRESENTS AN INFORMATION PROCESSING STEP

SYMBOLSAWHICH REPRESENT

INITIATION AND TERMINATION
POINTS IN PROCESSING FLOW

INITIAL fENTERI TERMINATION fEXITI

(N DENOTES PARALLEL PATHS
& AND CONCURRENCy

INOICATF.S CONCURRENT
ACTIONS OF A CONTROLLER

DENO'ES CONDITIONAL

PATH SELECTION OR
DECISION MADE SY THE I'
HUMAN THIS SYMBOLOGY 0 IS

EQUIVALENT TO A FLOW NO

CHART SYMBOL, BUT
SwITHOUT THE ,ESTRICTION

OF ONLY 3POSSIBLE SELECTION
PATHSYES

D ENOTES ITERATION OF AN THIS SYMBOLOGY 0*- IS
* ACTIVITY OR TASK ., EQOUIVALEN- TO THE DOWILE NO

REPETITION OF THE STEP I OR 00 UNTIL FLOW CHARTING CDNOITION
___TECHNIQUES "

YES

I . PEiqFORM
*1'~ TASK,

Figure A-3. Composition Grap'h: Basic Elements and Symbology
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The composition graphs so created in the sub-activity. So, in general, if

are presented along with their associated there are n input tasks joined by a +,

TDOL (as described in section 4.1.2.). The there are (n-i) IF clauses.

following nine rules have been applied in
the development of the TDL. These rules 4) If the npu• tasks are joined by an &,
always apply and may be carried out then apply the following construction:

automatically with the aid of a syntax
checkecIF necessarychecker.

THEN (Task #1) Task 1

TDL Rules: END IF

1) Define inputs to entire sub-activity ASE

process. IF necessary
THEN (Task #2) Task 2

2) All sub-activities are encased by: END IF

DO This implies that the tasks will be done
END DO simultaneously only when deemed

necessary. The parameter for assign-
If iteration needs to be displayed, ing necessity has yet to be estab-
e.g., @*, encase the sub-activity !ished. There will be as many IF clauses
by. as there are input tasks.

I
DO WHILE (condition exists), 5) If there is only one input task, no
END DO construction is required other than the

starting DO which encases the entire
or sub-activity.

L W DO UNTIL (something happens, 6) If there is more than one task or con-
e.g., time = t) struct to "do" within an IF clause, put

END DO a:

whichever is appropriate. THEN DO (Task #1') Task 1
(Task #21 Task 2

3) If there is more than one input and the END DO
input tasks are jcined by a +, handle
each input separately with an IF clause. If there is only one task to "do", then

the THEN is sufficient

iF input is 1. 7) Similar to item 6) above, if there is more
THEN (Task No. 1) Task 1 than one task which follows the ELSE,
ELSE then use an:'

IF input is 2
THEN (Task No. 2) Task 2 ELSE DO
ELSE (Task No. 3) Task 3 (Task #1) Task 1
END IF (Task #2) Task 2

END IF END DO

This example illustrates the case of 3 8) In general, after the input has been
input tasks. This requires 2 IF clauses, processed, a decision point will be
because there is no choice in process- reached, signified by a (dp). This de "'
ing the 3rd Input Task. That it. if the sion point is implicit within the tasks
Input Tasks were not numbers 1 and 2, and called out for the sake of clarity in
it must be number 3 or one wouldn't be the TDL. The only time the (dp) is not

used is in the initial processing of
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input, where the decision is clear and The remainder of this Appendix pre-
in the go-around clause (see item 9)) sents the composition graphs and TDL
where the (dp) would be cumbersome which define the role of the AAS Controller
rather than clarifying. The (dp) phrase in the ACF. Figure A-5 presents the top-
usually takes the form of evaluating level Controller activity set
the nece-sity to do something if an
active decision is required by the Con-
troller, or determining the require-
ments which go into deciding which,
path to take. The (dp) statement is in
either case followed by an IF clause.
Parameters for implementing these
(dp)s have not yet been determined.

9) The construction which indicates that
a task may or may not ! e done in the
composition graphs has the following
form:

Figure A-4.
TDL "If-/Then" Construct

This is, mirrored in the TDL by the

IF necessary
THEN (Task #) Task
END IF

clause.

To be more explicit, one would have to
precede this clause with a (dp), but in the
case of this construction only, it is omitted
because of the additional clarity. It must be
noted that a decision point does exist.
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SUS-ACTIVITY 1.1 CHECKING AND EVALUATING SEPARATION

INPUT= FUGHT PLAN DISPLAY, SITUATION DISPLAY, FLIGHT PLAN CONFLICT PROBE
-RESULTS

DO WHILE (INPUT CONDITION EXISTS)

IF INPUT IS FLIGHT PLAN DISPLAY
THEN (1.1.1) REVIEW FLIGHT PLAN DISPLAY FOR PRESENT AND/OR FUTURE AIRCRAFT
SEPARATION
ELSE

IF INPUT IS SITUATION DISPLAY
THEN (1.1.2) REVIEW SITUATION DISPLAY FOR POTENTIAL VIOLATION OF
SEPARATION STANDARDS
ELSE (1.1.3) REVIEW FLIGHT PLA.N CONFLICT PROBE RESULTS

* ENDIF

ENDIF

IF DEEMED NECESSARY BY CONTROLLER
THEN (1.1.8) SELECT FOE SORT!NG PRIORITY SCHEME
ENDIF

IF FOTENTIAL C )NFLICTING TRAFFIC EXISTS
THEN (1.1.4) PROJECT AIRCRAFT FUTURE PSITION/Al-TITUDE PATH
END IF

1, e" IF DEEMED NECESSARY BY CONTROLLER
THEN (1.1.5) READ OUT RANGE/BEARING/TIME FOR AN AIRCRAFT TO A FIX OR
GEOGRAPHIC POINT
ENDIF

IF DEEMED NECESSARY Wi -. ONTROLLERT0 GAIN MORE INFORMATION ON TRAFFIC NOT
UNDER YOUR CONTROL . 1.
THFN (1.1.6) FORCE/C wCK LOOK FULL DATA BLOCK(S) TO EXAMINE TRACK INFORIY A-
TION ON AIRCRAFT
.:ND IF

(1.1.7) DETERMINE WHETHER AIRCRAFT WILL BE SEPARATED BY LESS THAN
PRESCRIBED MINIMA

OF DEEMED NECESSARY BYCONTROLLER
THEN (7.16.1) COMPOSE/ENTER REQUESTED ROUThi/ALTITUDiE CHANGES~END IF

9 *ASE

(4.1.11 ENTER TRIAL FLIGHT PLAN AMENDMENT

END DO
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SUS.ACTIVITY 1.2: RECEIVING SYSTEM STATUS INFORMATION

INPUT = DISPLAY Of NEWi CHANGED EOUIPME NTIOPERATIONAL STATLS. DISPLAY OF NEWi CHANG ED TRAFFIC FLOW
CONTROL V'ANAGEMENT, NOTICE OF N4AVAID STATUS FROM ADJACENT CONTROLLER/ FSS/ SUPERVISOR,
PILOT, NOTICE OF ADJACENT ACF AUTOMATION EQUIPMENT, REQUESTED RCUTE:ýALTITLIOE CHANGES
FROM ANOTHER CON rROLLER.' FLOW CONTROLLFRiSUPERVISOR. NOTICE OF RADAR SENSOR STATUS FROM
ADJACENT CONTROLL.ER/ SUPERVISOR 'NOTICE Or- COMMUNICATION STATUS

00
IF STATUS CHANGES
THEN (1.2.1) OBSERVE DISPLAY OF NEW/CHANGED EQUIPMENTIOPERATION4AL STATUS
END IF

ASE

-IF FLOW CONTROL STATUS CHANGES
THEN (1.2.2) OBSERVE DISPLAY OF NEW/CHANGED TRAFFIC FLOW CONTROL MANAGEMENT
END iF

ASE

IF IN NAVAIC STATUS CHANGES
THEN (7.20.11 RECEIVE NOTICE. OF NAVAID STATUS FROM ADJACE4T CONTROLLERJFSS/SUP! RVISOR/ PILOT
END IF

ASE

IF STATUS Of ADJACENT ACF AUTOMATION EQUIPMENT CHANGES
Th¶SN t7.1 5.11 RECEIVE NOTICE OF STATUS OF ADJACENT ACF AUTOMATION EQUIPMENT
END IF

ASE

IF REQUESTED ROUTE/ALTITUDE CHANGES
THEN (7.35.11 RECEIVE REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER CONTROU.E11i FLOW CONTROLLER/
SUP!ERVISOR
END0 IF

ASE

IF RADAR SENSOR STATUS CHANGES
THEN (7.39.11 RECEIVE NOTICE OF RADAX SENSOR STATUS FROM ADJACENT CONTROLLEW SUPERVISOR
END IF

IF COMMUNICATION STATUS'CHANGES
THEN (7. 13. 11 RECEIVE NOTICE OF COMMUNICATION STATUS
ENO IF
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SU-ACTIVITY 1.3: ANALYZING REQUESTS FOR CLEARANCES

INPU•Iz CLEARANCE kEQUEST FROM ATCT/7SSj PILOT/SUPERVISOR

00
(7.9.41 RECEIVE CLEARANCE FROM ATCT/FSS,/PLOTISUPIERVISOR

(dpi DETERMINE WHETHER FUGHT PLAN IS AVAILABLE

IF ACTIVE
ThEN DO

IF DEEMED NECESSARY BY CONTROLLER TO CHECK FOR CONFUCTS, SPACING. WEATHER. AND COOROINA.
TION ISSUES

[4.1.11 ENTER TRIAL FUGHT PLAN AMENDMENT
END IF
ASE
IF DEEMED NECESSARY BY CONTROLLER TO CHECK FLOW CONTROL. AMENDMENTS. AND SEPARATION
IMPACT
(1.3.2) PIi(JECT MANUAL FLIGHT PLAN PROSE
END IF

END O0
ELSE 00

11.3.11 SEARCH DISPLAY FOR INACTIVE FLIGHT PLAN ON CLEARANCE REQUEST
IF NO DISPLAY IS FOU,3
THEN DO

(dp) EVALUATE NECESSITY FOR FULL FUGHT PLAN READOUT

IF DEEMED NECESSARY BY CONTROLLER TO GAIN MORE INFORMATION
THEN (1.3.4) REQUEST FULL FUGHT PLAN READOUT

ELSE (1.3.3) REQUEST LIMITED/STANDARD FLIGHT PLAN DISPLAY
END IF

END DO
END IF

(d" EVALUATE NECESSITY TO QUERY RELAYER OF FLIGHT PLAN
.I % IF DEEMED NECESSARY BY CONTROLLER IF FUGHT PLAN ERROR EXISTS

THEN (7.8.41 QUERY THE RELA.YER OF A FLIGHT PLAN
ELSE (74.31 QUERY PILOT ABOUT FUGHT PLAN
END IF

(dpl EVALUATE NECESSITYTOCOMPOSE/ ENTER FUGHT PLAN, ENTERTRIAL DEPARTURE TIME. OR PROJECT
MANUAL OUGHT PL4 i PROSE

IF DEEMED NECESSARY BY CONTROLLER TO CHEC K FORCONFUCTS. SPACING, WEATHER. ANDCOORDINA-
TION ISSUES
(1.3.5) ENTER TRIAL DEPARTURE TIME
E'.JIF

ABE

IF FUGHT PLAN DOES NOT, EXIUT

(4.4.31 COMPOSE/ENTER FLIGHT PLAAN
END IF

AME

IF DEEMED NECESSARY BY CONTROLLER TO CHECK FLOW CoWMAOL, AMENDMENTS, AND SEPARATION
IMPACT
(1.3.2) PROJECT MANUAL FLIGHT PLAN PROSE
END IF,

END DO

END IF

IF DEEMED NECESSARY BY CONTROLLER TO ASSURE SEQUENCE
THEN (3.2.31 DETERMINE MANEUVER TO ESTABLISH/RESTORE FLIGHT PLAN CONFORMANCE

l •I ND IF

GENERATE CLEARANCE.

END 00
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SUB-ACTVITY 1.4: PROCESSING DEPARTURE TIME INFORMATION

INPUT= DEPARTURE MESSAGE FROM ADJACENT CONTROLLER/FSS/PILOT
DO

[7.13.11 RECEIVE DEPARTURE MESSAGE FROM CONTROLLER/FSS/ PILOT
[7.37.51 VERIFY COMMUNICATIONS WITH PILOT ON TRANSFER OF CONTROL OR
DEPARTURE

IF AUTOMATION SUPPORT IS NOT AVAILABLEZ
THEN (1.4.1) ENTER DEPARTURE MESSAGE
END IF

IF NOT PREVIOUSLY VALIDATED
THEN [7.37.6] VERIFY AIRCRAFT ALTITUDE WITH PILOT ON TRANSFER OF
CONTROL OR DEPARTURE
END IF

(dp) EVALUATE NECFSSITY TO START TRACK MANUALLY

IF AUTOMA 'ED ACQUISITION IS NOT AVAILABLE
THEN (1.4.2) START TRACK MANUALLY
ELSE (1 .4.3) OBSERVE AUTOMATIC TRACK START
END IF

END DO
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SUB-ACTIVITY 1.5: PROCESSING REQUESTS FOR FLIGHT FOLLOWING

INPUT= PILOT/ADJACENT CONTROLLER REQUEST FOR FLIGHT FOLLOWING

DO

[7.33.1] RECEIVE PtLOT/ADJACENT CONTROLLER REQUEST FOR FLIGHT
FLIGHT FOLLOWING

(1.5.1) ANALYZE CONDITIONS FOR PROVIDING FLIGHT FOLLOWING
(dr) EVALUATE ABILITY TO GRANT FLIGHT FOLLOWING REQUEST

IF DEEMED NECESSARY BY CONTROLLER BASED ON WORKLOAD
THEN DO

;F TRANSPONDER EQUIPPED
THEN [7.33.3] REQUEST/ASSIGN BEACON CODE TO AIRCRAFT
END IF

[4.4.31 COMPOSE/ENTER FLIGHT PLAN

(dp) EVALUATE NECESSITY TO START iACK MANUALLY

IF TRACK DOES NOT AUTO ACQUIRE
THEN 11.4.2] START TRACK MANUALLY
ELSE [1.4.3] OBSERVE AUTOMATIC TRACK START
END IF

END DO

ELSE [7.33.2] DENY FLIGHT FOLLOWING REQUEST
END IF

END DO
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SUAC-IVITy 1.s: kHOUSEKEFPING

INPUT NECIES•ITY TO AoJUST DATA dLOCKS INACTIVE TRACKS, FJOGHT DATA IN DATA BASE

00
(di" EVALUATE NECESSITY TO OWFSET A DATA BLOCK

IF DEEMEL' NECESSARY 01 CONTROU.AR TO ADJUST DATA BLOCK
THEN (1.6.1) OFFSETA DATA BLOCK
ELM DO

(d411 EVALIJATE NMCESSI-Y TO UPDATE/REVISE INPUT REMIOEMER NOTE
IF UATA CONTAINED IN REMINDER NOTE IS NOT CURRENT
TM!N (1.S.2) UPOATE/REVISE INPUT REMINOER NOTE
ELSE D•

(dl EVALUATE NECESSITY TO REMOVE FUGHT DATA ENTRIES AND FULL DATA BLOCK, FROM ACCC SYSTEM
IF AIfRCRAFr IS NO LONGER A FACTOR IN ANY FACIUTY
THIEN 11 .. 3) REMOVE FIGHT DATA ENTRIES AND FULL DATA BLOCKS FROM ACCC SYSTEM
ELSE 00

(dI EVALUATE NECESSITY TO REMOVE FUGHT DATA ENTRIES AND FULL DATA BLOCKS FROM INTERNAL
ACCC SYSTEM

IF AIRCRAFT IS NO LONGER A FACTOR IN THIS ACCC BUT MAY 5E UNDER THE JURISDICTION OF AN
ADJACENT FACILITY"THEN (1.6.4) REMOVE FLIGHT DATA ENTRIES AND FULL DATA BLOCKS FROM INTERNAL ACCC
SYSTEM
ELSE DO

(dp1 EVALUATE NECESSITY TO SUSPEND DISPLAY OF FUGHT DATA ENTRIES AND FULL DATA
BLOCKS

IF DEEMED NECESSARY BY CONTROLLER TO SUSPEND THE DISPLAY OF AN AIRCRAFT BUT

ALLOW IT TO BE RECALLED

THEN (1.S.5) SUSPEND OISPLAY OF FLIGHT DATA ENTP 'ES AND FULL DATA BLOCKS
ELSE DO

(dPi EVALUATE NECESSaTY TO SUSPEND TRACK
IF DEEMED NECESSARY BYCONTROLLER TO SUSPEND THE DISPLAY OFA FULL
DATA BLOCK BUT RETAIN THE FLIGHT DATA ENTRIES

THEN (1..'S6 SUSPEND TRACK
ELSE DO

(dPI EVALUATE NECESSITY TO DELElT FULL DATA BLOCK FROM OWN -

his DISPLAY

IF DEEMED NECESSARY BY CONTROLLER TO DELETE THE
DISPLAY OF A FULL DATA BLOCK CN OWN DISPLAY
THEN (1.6.71 DELETE FULL I.ATA BLOCK FROM OWN
DISPLAY
ELSE O0

(dul EVALUATE NECESSITY TO SUPPRESS FULL DATA
BLOCK FROM OWN DISPLAY -

IF DEEMED 4ECESSARY BY CON-

TROLLER TO SUPPRESS FULL DATA

BLOCK FOR A VARIABLE TIME
THEN (1.6.8) SUPPRESS FULL DATA
BLOCK FROM OWN DISPLAY
ELSE (1.6.9) DELETE FLIGHT DATA
ENTRY FROM A SELECTED DISPLAY

END IF

END DO
END IF

END DO

END IF

END IF

CND I,)
ENO IF

ENC O0
EwD IF

END DO..

END IF
END DO
END IF

END DO
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RESOLVE AIRCRAFT CONFLICTS

2.0



ACTIVITY 2

.ESOLVE AIRCAFT CONtFUCTS

I I. i

AIRCRAFT- CAUTION MINIMUM REFUELING, IMPENDING
AIRCRAFT ALERT SAFE EXEIACISE, AIRSPACE
CONFLICT ALTITUDE AIR SHOW CONFLICT

. COIFLICT

PERFORkINGCONFLICT PERFORMING MSAW PERFORMING AIRSPACE

RESOLUTION PROCESSING CONFLICT PROCESSING

2.4 2.5

ISSUING ADVISORIES INHIBITING ALERTS'
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SLt--ACTrVI-Y 2.1.

PE:ROFAG CONFLICT FRESOLUTJON

7!
-- ±

F RCIECONTROLLER NOTICE OF DETECTrAIRCRAFT CONFLICT
POTENTIAL AIRCRAFT CONFLICT ALERT INOICATIO4 I-

IN SECTOR

r- vs

2.1.2 ,

DIEI:TERMiNEIVALIDITY OF CONFLICTý

ALET NOTICE OR INDICATION

SFv,.o ..<., -- •-' --
"ADVISE CONTROLLER OF -1 / FORMULATE ADVISORY/

POTENTIAL CONFLICT IN HIS ls CLARANCE. RESOLUTION CONTENT

SECTOR - _ _I i .::: ,rs..:.-:.A:{ s .. :. 2.4.3.

ISSUE TRAFFIC ADV13ORY IN

REGARD TO TRAFF'Zý P.AOXIMMT ~ ,

-,DETECT AIRSPACE MAN EU VER IN

I, RESPONSE TO ADVISORY~

".4.4.

ADVISE PILOT WHEN CLEAR OF

TRAFFIC

, -

'A-24 ."''
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SUB-ACTIViTY 2.1: PERFORMING CONFLICT RESOLUTION

INPUT= CONTROLLER NOTICE OF POTENTIAL AIRCRAFT CONFLICT IN SECTOR, AIR-
C(RAFT CONFLICT ALERT INDICATION

S~DOti DOIF INPUT IS CONTROLLER NOTICE OF POTENTIAl. AIRCRAFT CONFLICT !N SECTOR

THEN [7.2.1] RECEIVE CONTROLLER NOTICE OF POTENTIAL. AIRCRAFT CONFLICT IN
SECTOR
ELSE (2.1 .1) DETECT AIRCRAFT CONFLICT ALERT INDICATION
END IF

(2.1.2) DETERMINE VALIDITY OF CONFLICT ALERT NOTICE OR INDICATION

IF ALERT IS VALID
"THEN DO

(dp) EVALUATE NECESSITY TO ADVISE ADJACENT CONTROLLER

IF CONFLICT ALERT GOES OFF ON AIRCRAFT NOT UNDER YOUR
CONTROL

O THEN (7.1.31 ADVISE ADJACENT CONTROLLER OFPOTENTIAL
CONFLICT IN HIS SECTOR
ELSE 0O

O(dp) EVALUATE NECESSITY TO GENERATE CLEARANCE

IF CLEARANCE IS REQUIRED TO RESOLVE CONFLICT
THEN GENERATE CLEARANCE
ELSE 00

[2.4.31 FORMULAl E ADVISORY/RESOLUTION
CONFLICT
[7.33. $1- ISSUE TRAFFIC ADVISORY IN REGARD
TO TRAFFIC PROXIMITY.

IF DEEMED NECESSARY BY CONTROLLER
THEN 12.4.4] DETECT AIRCRAFT
MANEUVER IN RESPONSE TO ADVISORY
END IF

IF PILOT DOES NOT HAVE-- TRt.FFIC IN
SIGHT
THEN (7.33.51 ADVISE PILOT WHEN ', LEAR

OF TRAFFIC
END IF

* END DO

END IF

END DO
ENDIF

* . ENDDO
ENDIF
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* SL-AC*TrVMT 22
PE RM4 N(D 4M SAFE ALTrTU2E

WAFROýG PROCESSING

FACEII CONTROLLER H.OMEC OF DfiTECT W$AW INDIC.ATION, 4 fU
POTENTLAIL MSAW Ift SECTOR &A#

2.2.2

DM1IMNIPM VALJO1'V Of USA*

opo~c NTCEO INDIC~ATION

AOVISC CONTROLLINm OFEM~ATS POg ...ArIAVIOT
POTENiTIAL USAW 114 HIS ýECTOA CI).A)C RESOLUTION CONTENT

7.1,4

ADWISOIRY IN 011ARO ?O
.eON-COWTIuOL~so osjgc,

7.22.3

<I , +

I - A-

*OS8PItWO? W616OfCLIAVOU O

7 22 4
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SUBACTIVITY 2.2: PERFORMING MINIMUM SAFE ALTITUDE WARNING PROCESSING

INPUT= CONTROLLER NOTICE OF POTENTIAL MSAW IN SECTOR, MSAW INDICATION
j - OR ALARM

DO

IF INPUT IS CONTROL.LER NOTICE OF POTENTIAL MSAW IN SECTOR
THEN [7.2.2] RECEIVE CONTROLLER NOTICE OF POTENTIAL MSAW IN SECTOR
ELSE (2.2.1) DETECT MSAW INDICATION OR ALARM
END IF

(2.2.2) DETERMINE VALIDITY OF MSAW NOTICE OR INDICATION

IF ALERT IS VALID
THEN DO

(dp) EVALUATE NECESSITY TO ADVISE ADJACENT CONTROLLER

IF MSAW GOES OFF AN AIRCRAFT NOT UNDER YOUR CONTROL
THEN (7.1.41 ADVISE ADJACENT CONTROLLER OF POTENTIAL MSAW
IN HIS SECTOR
ELSE DO

(dp) EVALUATE NECESSITY TO GENERATE CLEARANCE

IF CLEARAN( iS REOUIRED TO RESOLVE MSAW
THEN GENErATE CLEARANCEi I, ;"ELSE DO
ELSEDO (2..3) FORMULATE ADVISORY/RESOLUTION

CONTENT
[7.22.31 ISSUE ADVISORY IN REGARD TO A NON-
CONTROLLEC. OBJECT

IF DEEMED NECESSARY BY CONTROLLER
THEN (2.4.4) DETECTAIRCRAFT MANEUVER IN
RESPONSE TO ADVISORY
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.22.4i ADVISE PILOT WHEN CLEAR OF

' NCN-CONTROLLED OBJEC r
END IF

END DO
END IF

END 0O
END IF

END DO
END IF

END DO
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SUB-ACTIVTY Z.3
PERFOF160G ADRSPACE CONRF..CT

ESSM
7

DOETERMINE NEED FOR
AIRSPACE PROXIMITY PROBE

ENTER TRIAL FLIGMT REQUEST•ARSPACE
PLAN AMENDMENT ROXlT i PROOE

CETERMINE VALIOIT- OF
SPECIAL USE AIRSPACE

PROGE RESULTS

REQUEST RIELEASE OF SPECIAL

USEAISPACE

53.z

FR4C1*`IV 0EMIAL Off REOUEV"'jl
FOR RELEASE OF SPECIAL

I ufUSE AIRSPACE

-i.

CDEMATZ FORMULATE AOVISOROI -
CLEALWIL PESOLUTIOllCONTENT

TO RESTRITE AISPC

NJ

I tNl•l A$0014I~rI qGN

K-RSPONE TO ADVISORY

-10

A- 28



SUB-ACTIVITY 2.3: PERFORMING AIRSPACE CONFLICT PROCESSING

INPUT= NEED FOR AIRSPACE PROXIMITY PROBE

DO

(2.3.1) DETERMINE NEED FOR AIRSPACE PROXIMITY PROBE

(dp) EVALUATE NECESSITY TO ENTER TRIAL FLIGHT PLAN AMENDMENT

IF DEEMED NECESSARY BY CONTROLLER TO OBTAIN AIRSPACE PROBE
RESULTS
THEN [4.1.1] ENTER TRIAL FLIGHT PLAN AMENDMENT
ELSE [3.3.1] REQUEST AIRSPACE PROXIMITY PROBE
ENDIF

(2.3.2) DETERMINE VALIDITY OF SPECIAL USE AIRSPACE PROBE RESULTS

IF DEEMED NECESSARY FOR OPERATIONAL NEEDS
THEN DO
[7.5.21 REQUEST RELEASE OF SPECIAL USE AIRSPACE

IF AIRSPACE CANNOT BE RELEASED
THEN [7.5.31 RECEIVE DENIAL OF REQUEST FOR
RELEASE OF SPECIAL USE AIRSPACE
END IF

END DO
END IF

(dp) EVALUATE NECESSITY TO FORMULATE CLEARANCE OR ADVISORY
IF CLEARANCE FORMULATION IS REQUIRED
THEN DO

(dp) EVALUATE NECESSITY TO GENERATE CLEARANCE

IF DEEMED NECESSARY BY CONTROLLER
THEN GENERATE CLEARANCE
ELSE DO

[2.4.31 FORMULATE ADVISORY/RESOLUTION
CONTENT
17.6.21 ISSUE ADVISORY IN REGARD TO
RESTRICTED AIRSPACE PROXIMITY

IF PILOT REQUESTS OR OPERATIONAL
NEEDS REQUIRE
THEN (2.4.41 DETECT AIRCRAFT
MANEUVER'IN RESPONSE TO ADVISORY
END IF

ENDDO
END IF

ENDDO
END IF

END DO
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US-ACTVrTY 24

MSSUM ADVMCRIES
7

e0E0"G O'Ift.,v .O MiEO

OJ A.,JN 0"OTRS EV'ALUATE CONFLICTPIIOJECT AIRE AFT FUTURE:••OTO~O~e• emcw

I POSMNAl" iTUM, PATH 1 rnsf ". WI-( , A,,"T RESOLUTION ADVISORIES

FORMULATE AO-ISOMY/ I SELECT COdPLICT
RESOLUTION CONTE NT RESOLUTION AV VISOny

ION

1 V

1 3

£4Tul TRAFFIC ADVISORYT 1 U
SREGARD TO TRAFFIC ISSUE AOVISORY N REGARD TO

A .. ONCUNTROU.ED ONJEC?

oft I ...m Iff

ISSUE ADVISORY IN REGARD TO7- 6SuN ADVISORY IN REGARD -

I FLIGT PLAN DEVIATIONRETIEDASPC

CLLOAKI 24

OCTIC AiMCRAFT MANEUVEA
IN4 4ESPONSE TO0 ADVISORY

1+

1*ý

A-30



SIJACflViTY 2.4: ISSUING ADVISORIES

INPUT= POSSIBLE AIRCRAFT POSITION ALTITUDE/ PATH CONFILICT. POSSIBLE AIRCRAFT OBSTACLE, CONFLICT
RESOLUTION ADVISORIES

00
IF POTENTIAL CONFLICT EXISTS
THEN 11. 1.41 PROJECT AIRCRAFT POSITION/ ALTITUDE/ PATHl
ENO IF

ABE

IF POTENTIAL CONFLICT EXISTS
THEN (2.4.1) OBSERVE DISPLAY FOR FIXED OBSTRUCTIONS AND NON-CONTROLLIED AIRBORNE OBJECTS THAT MAY
INTERFERE WITH AIRCRAFT FLIGHT
END IF

A"E

IF PROBE GENERATES ADVISORY LIST
* THEN (2.4.2) EVALUATE COkFLICT PISOLUTION ADVISORIES

* END IF

* (do) EVALUATE NECESSITY TO FORMULATE ADVISORY/ RESOLUTION CONTENT
IF DEEMED NIELES&%Ry BY CONTROLLER TO FORMULATE ADVISORY
THEN 12.4.3) FORMULATE ADVISORY/ RESOLUTION CONTENT
ELSE (4.1.31 SELECT CONFLICT RSSOLUTION ADVISORY OPTION
END IF

(dp) EVALUATE NECESSITY TO ISSUE ADVISORIES

IF DEEMED NECESSARY BY CONTROLLER TO ISSUE ADVISORY

rHE;4 GO

(dpi EVALUATE TYPE OF A0VISORY TO ISSUE

IF TYPE IS IN REGARD TO TRAFFIC PIROXIMITY
THEN (7.33.41 ISSUE TRAFFIC ADVISORY IN REGARD TO TRAFFIC PROXIMITY
ELSE

*IF TYPE IS IN REGARD TC A NON-CONTROLLED OBJECT
THEN (7.22.31 ISSUE ADVISORY IN REGARD TO A NON-CONTROLLED OBJECT
ELSE

IF TYPE IS IN REGARD TO FLIGHT PLAN DEVIATION
THEN (7.36. 11 ISSUE ADVISORY IN REGARD TO FLIGHT PlAN DEVIATION
ELSE

IF TYPE IS IN REGARD TO RESTRICTED AIRSPACE PROXIMITY
THEN (?.6.21 ISSUE ADVISORY IN REGARD TO RESTRICTED AIRSPAeE PROXIMITY
END If

END IF
END IF

END If
ENDOO
END IF

(dp) EVALUATE NECESSITY TO GENERATE CLEARANCE

IF DEEMED NECESSARY BY CONTROLLER11-TO GENERATE CLEARANCE
THEN GENERATE CLEARANCE
ELSE OO

9F DEEMED NECEtSSARY.@Y CONTROLLER -0 CONTINUE ADVISORY
THEN (2.4.4) DETECT AIRCRA. -7 MA101'.velRi IN RESPONSE TO ADVISORY

(dp) EVALUATE ABILITY IN TIME TO ADVISE PILOT WHEN CLEAR OF TRAFFIC

IF PILOT DOES NOT HAVE TRAFFIC IN SIGHT
THEN (7-33. 51 ADVISE PlILOT WHEN CLEAR OF TRAFFIC
ELSE (7.12.41 ADVISE PILOT WHEN CLEAR OF NON-CONTROLLED OBJECT
END IF

END IF

* ENOD00

END 00
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SLO-ACT 'l idY 2.5
1*4911WI ALERTS

77
/

I DETERMINE VAULITY OF DETERMINE VALlOITY/
CONFLICT ALERT NOTICE APPROPRIATess OF UIa OF Aft

- OR INDICATION ' 1 A ALERT DISPLAO F

2.1 7 2
DETERMINE VALIDITY OF MSAW 7mi2CEIVE SUPERVIZOR NOTICE TO \4

NOTICE OR INDICATION INHIBIT ALERT

S2.2.2 -i_ _ _ _ _ _ 2.

INIBIUIT CONFLICY ALERT FOOR INHIIIT MSAW FUNCTION FOR
PAINMO AIRCRAFT SPECIFIED AIRCRAFT

2353 2.5.4 2 55

INNIBIT CONPuCT ALERT POR INHIIIT CONFLICT ALERT IN INNIIIT MSAW FUNCTION IN
GROUP SUPPRESSION SPtCIFIED AREA SPECIFIED'AREA

2.5.7

PIMPSR SPECIFIC ALERT
FUNCTION TO NORMAL

A-32
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SUB-ACTIVITY 2.5: INHIBITING ALERTS

INPUT= CONFLICTALEPT NOTICE OR INDICATION, ALERTDISPLAY, MSAW NOTICE OR
-- INDICATION, SUPERVISOR NOTICE TO INHIBIT ALERT

DO
IF INPUT IS CONFLICT ALERT NOTICE OR INDICATION
THEN (2.1.21 DETERMINE VALIDITY OF CONFLICT ALERT NOTICE OR INDICATION
ELSE

IF INPUT IS ALERT DISPLAY
THEN (2.5.1) DETERMINE VALIDITY/APPROPRIATENESS OF USE OF AN ALERT
DISPLAY
ELSE

IF INPUT IS MSAW NOTICE OR INDICATION
"tHEN 12.2.21 DETERMINE VALIDITY OF MSAW NOTICE OR INDICATION
ELSE (7.26.11 RECEIVE SUPERVISOR NOTICE TO INHIBIT ALERT
END IF

END IF
END IF
(dp) EVALUATE TYPE OF ALERT FUNCTION

IF TYPE IS CONFLICT ALERT FOR PAIRED AIRCRAFT
THEN,(2.5.2) INHIBIT CONFLICT ALERT FOR PAIRED AIRCRAFT
ELSE

IF lYPE IS MSAW FUNCTION FOR SPECIFIED AIRCRAFT
THEN (2.5.6) INHIBIT MSAW FUNCTION FOR SPECIFIED AIRCRAFT
ELSE DO

IF TYPE IS CONFLICT ALERT FOR GROUP SUPPRESSION
THEN (2.5.3) INHIBIT CONFLICT ALERT FOR GROUP SUPPNESSION
ELSE

IF TYPE IS CONFLICT ALERT IN SPECIFIC AREA
THEN (2.5.4) INHIBIT CONFLICT ALERT IN SPECIFIED AREA
ELSE (2.5.5) INHIBIT MSAW FUNCTION IN SPECIFIED AREA
END IF

END IF

IF NEED FOR ALERT INHIBIT IS PAST
THEN (2.5.7) RESTORE SPECIFIC ALERT FUNCTION TO NORMAL
END IF

END DO
END IF

END IF
END DO
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MANAGE AIR TRAFFIC SEQUENCES
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ACTNVfTY 3

WNAGE AIRN TRAFFIC SEOe S

7

ENTERING/LIAVING HOLD. RUNWAY

CONFIGURATION CHANGE. FLOW - RE11PONDING TO FLOW CONSTRAINTS

MANAGEMENT REQUIRED. CHANGE

FLOW PA
1
"TE RN

3.2

FUGHT PLAN DEVIATION OSSERVED -,RCESSING DEVIATIONS

3.3

ALTRV/AIRSPACE RESERVATION. 
""

RESTRICTE/ WARNINGi RESPONOING TO SPECIAL USE

-HoTr-/MOA 
AIRSPACE EVENTS

'3. 4

ENTERINGiLEAV!NG 
HOLD,

CLEARANCE REQUEST. ESTAII.-HINQ ARRIVAL PATTERNS

|w'" j RUNWAY CONFIGURATION CHANGE. .

CHANGE FLOW PATTERN. SEQUENCING
REQUIRED

ENTlRING. LEAVING HOLD. CLEARANCE

REQUEST. RUNWAY CONFIGURATION 
"

CHANGE. CHANGE FLOW PATTERN. MANAGING DEPAR4TURE PATTERNS ,

FLIGHT PLAN CONFLICT . . -

3.6

L. BALLOON. GLIDER MONITORING N-WCONTROLED

A-35



N:%, . -• T

SLS-ACTN/TTY 31

RES4)MMG TO FLOW CONSiTRANTS

-1

RECEIVE A FAD NOTICE oT*4 :, 3 O4

CONFER WITH PILOT THRU

ATCT ON DESIRE FOR FAD

INTENTIONS

5 C43

EVALUATE CONSTRAINT

EFFECT ON FLOW

CHOOSE OESIRED SELECT NEW FLOW
SEQUENCE SEQUENCE

OETERMINE THE
TECHNIQUE FOR A OELAY

• / NEGOTIATE DELAY

TECHNIQUE WITH PILOT

A QN4ATZ

A-36



SUB-ACTIVITY 3.1: RESPONDING TO FLOW CONSTRAINTS

INPUT= FAD NOTICE, REQUESTED ROUTE/ALTITUDE CHANGES FROP,1 ANOTHER
CONTROLLER/FLOW CONTROLLER/SUPERVISOR

DO

IF INPUT IS REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER C^,NTROLLER/ FLOW
CONTROLLER/ SUPERVISOR

THEN (7.35.1] RECEIVE REQUESTED ROUTE/ALTITUDE CHANGES 'AOM
ANOTHER CONTROLLER/FLOW CONTROLLER/SUPERVISOR

ELSE DO
[7.34.1] RECEIVE A FAD NOT ist

IF PoLOT PREFERS GROUND DELAY OR AIR DELAY
THEN 00 UNTIL (INTENTIONS ARE CLEAR)
[7.34.21 CONFER WITH PILOT THROUGH ATCT ON DESIRE FOR FAD
INTENTIONS
END DO
END If

END DO
END IF

(3.1.1) EVALUATE CONSTRAINT EFFECT ON FLOW

IF DEEMED NECESSARY BY CONTROLLER
THEN (3.1.2) CHOOSE DESIRED SEQUENCE
END IF

ASE

IF CURRENT SEQUENCE IS INADEQUATE
THEN (3.1.3) SELECT NEW FLOW SEQUENCE
END IF

(U,.1.4) DETERMINE THE TECHNIQUE FOR A DELAY

IF DELAY TECHNIQUES REQUIRE PILOT INPUT
THEN [7.35.5] NEGOTIATE DELAY TECHNIQUE WITH PILOT
END IF

GENERATE CLEARANCE
END DO

A-.37
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SLGD-ACTIT~rY 32
Mai"~ DE~iAI"t

17

PeRcEivt AN ALTirot on Do AIRCRAFT FLIGHT PLAN
ROUTE DEVIATION oaviATIOm

-s c iC OCfs

COMPLIANCE WITH CLEARANCE

ADVISE CONT)IOLLER,'
:';pqRVIS0R OF AIRCRAFT FLIGHT

P4 AN CE V.AtION

------- 
3

OBSERVI AiRCPAFT RESUMING IFORMUL.ATE ADVISORY, I OBTERMINE1 mAISSUVER TO
NORMAL FLIGHT PL.AN 'RESOLUITION CONTENT - ESTASLISNNESTORR FLIGHT-

PLAN CONORMNC
MSIE ADVISORY IN REGARD 0O GENERtATE

FLIGHT PLN EVIATION CLEARANCE

E atTI-CAI R.AIPTIMANEUVER IN

RESPONSE TO AOVJ SONY

244

32i

OUSERVE AIRCRAFT RIESUMING0

NORMAL FLIGHT PLAPI

A-38



SUB-ACTIVITY 3.2: PROCESSING DEVIATIONS

INPUT= AN ALTITUDE on ROUTE DEVIATION, CONTROLLER NOTICE OF AIRCRAFT
FLIGHT PLAN DEVIATION

DO

IF INPUT IS AN ALTI "UDE OR ROUTE DEVIATION
THEN (3.2.1) PERCEIVE AN ALTITUDE OR ROUTE DEVIATION
ELSE i7.2.31 RECEIVE CONTROLLER NOTICE OF AIRCRAFT FLIGHT PLAN DEVIATION
END IF

[4.1.51 QUERY PILOT REGARDING COMPLIANCE WITH CLEARANCE

(dp) DETERMINE WHETHER TO ADVISE ANOTHER CONTROLLER/SUPERVISOR OF THE
DEVIATION
IF DEEMED NECESSARY BY CONTROLLER
THEN [7.1 .11 ADVISE CONTROLLER/SUPERVISOR OF FLIGHT PLAN DEVIATION
END IF

IF AIRCRAFT IS RESUMING NORMAL FLIGHT PLAN
THEN (3.2.2) OBSERVE AIRCRAFT RESUMING NORMAL FLIGHT PLAN
ELSE DO

(dp) DETERMINE WHETHER TO ESTABLISH/RESTORE SEQUENCE
IF DEEMED NECESSARY BY CONTROLLER
THEN DOý

(3.2.3; DETERMINE MANEUVER TO ESTABLISH/RESTORE FLIGHT
PLAN CONFORMANCE

i k •GENERATE CLEARANCE
END DO
ELSE DO

(2.4.31 FORMULATE ADVISORY/ RESOLUTION CONTENT

[7.36.11 ISSC VISORY IN REGARD TO FUGHT PLAN DEVIATION

IF DEEWEr NECESSARY BY CONTROLLER TO CONTINUE ADVISORY
(SE Rv;.' )
THEN [2.4.4) DETECT AIRCRAFT MANEUVER IN RESPONSE TO
ADVISORY
END IF

IF DEEMED NECESSARY BY CONTROLLER TO CHECK CONFOR-
MANCE WITH FLIGHT PLAN
THEN (3.2.2) OBSERVE AIRCRAFT RESUMING NORMAL FLIGHT
PLAN
END IF

END DO
END IF

END DO
END IF

END DO

A-.
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sue-ACTIVITY 3.3.
RESPONDOING TO

SPECIAL USE AIRSPACE
EVENtiTS

3231

"",o~.4ne"04.0A
C~~olo oarmO'..J W"eu~~

77'

469'ftel 61.1"AC W
&*" of OIGA*TI4LV on moo-As 6h"0 f,
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SUB-ACT-'"TY 3.3: RESPONDING TO SPECIAL USE AIRSPACE EVENTS

INPUT= NOTICE OF AIRSPACE RESTRICTION/RELEASE FROM CONTROLLER/
SUPERVISOR, DISPLAY OF AIRSPACE RESTRICTION STATUS CHANGE

DO

IF INPUT IS NOTICE OF AIRSPACE RESTRICTION/RELEASE
THEN [7.5.1] RECEIVE NOTICE OFAIRSPACE RESTRICTION/RELEASE FROM CONTROLLER/
SUPERVISOR
ELSE (3.3.5) OBSERVE DISPLAY OF AIRSPACE RESTRICTION STATUS CHANGE
END IF

(3.3.2) DESIGNATE/DELETE AN AREA IN USE

(dp) DETERMINE WHETHER TO REQUEST AIRSPACE PROXIMITY PROBE OR TRIAL FLIGHT
PLAN AMENDMENT

IF DEEMED NECESSARY BY CONTROLLER TO OBTAIN PROBE RESULTS
THEN (3.3.1) REQUEST AIRSPACE PROXIMITY PROBE
ELSE (4.1.1) ENTER TRIAL FLIGHT PLAN AMENDMENT
END IF

(3.3.3) DETERMINE WHETHER ATC CONTROLS SPECIAL-USE AIRSPACE

(dp) EVALUATE NECESSITY TO REQUEST RELEASE OF SPECIAL USE AIRSPACE

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.5.2] REQUEST RELEASE OF SPECIAL USE AIRSPACE
ELSE (3.3.4. RESTRICT AIRCRAFT ACTIVITY IN AREA BY ALTITUDE OR
SEG WAENT
END IF

GENERATE CLEARANCE

END DO

A-41
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SUB-ACTIVTrY 3.4

ESTABLISHIG AFWRAL PATTERNS

7.V

-"~
RECEIVE REQUESTED ROUTE!

IF.
ALTITUOE CHANGES FROM ANOTHER
C ONTflOLLE RF LOW CO NTRO L' R/

SUPERVISOR

;~ ~ ~~~7 35.S. 1 :.••

c..

DETERMINE DESCENT TIME OR POINT

-4-

PROJECT TPA, - FEUE04CE TO FORqWARD REOUESTED ;IOUTE.

ESTABLISM 4k. Y APPROACH ALTITUOE CHANGES TO ADJACENT

FLOW TO AtPRT OR SECTOR CONTROLLER/FLOW CONTROLLER/
SL'ERVSS OR

- 7.35.6

A 4

OGSEVIE RANGE BEARING ET'WEE'4
AIRCRAFT

7GF24PATEK 'CLEARANCE

AA
* . A-42
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SUB-ACTIVITY 3.4: ESTABLISHING ARRIVAL PATTERNS

INPUT= REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER CONTROLLER/
FLOW CONTROLLER/SUPERVISOR, DESCENT TIME OR POINT

DO
IF DEEMED NECESSARY BY OTHER CONTROLLER, FLOW CONTROLLER, OR
SUPERVISOR
THEN [7.35.11 RECEIVE REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER
CONTROLLER/FLOW CONTROLLER/SUPEh,"'ISOR
END IF

(3.4.1) DETERMINE DESCENT TIME OR POINT

(dp) DETERMINE NECESSItY TO PROJECT TRAFFIC SEQUENCE OR FORWARD TRAFFIC'
FLOW
IF DEEMED NECESSARY BY CONTROLLER TO PROJECT TRAFFIC SEQUENCE OR FOR-
WARD TRAFFIC
THEN DO

(dp) DETERMINE NECESSITY TO CREATE SEQUENCE

IF DEEMED NECESSARY BY CONTROLLER TO CREATE SEQUENCE
THEN (3.4.2) PROJECTTRAFFIC SEQUENCE TO ESTABLISH/MODIFY
APPROACH FLOW TO AIRPORT OR SECTOR
END IF

IF DEEMED NECESSARY TO MONITOR SPACING AND
SEPARATION
"THEN (3.4.3). OBSERVE RANGE/BEARING BETWEEN
AIRCRAFT
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER TO ESTABLISH FLOW
PATTERN
THEN [1.35.6] FORWARD REQUESTED ROUTE/ALTITUDE CHANGES
TO ADJACENT CONTROLLER/FLOW CONTROLLER/SUPERVISOR
END IF

END rJo
END IF

GENERATE CLEARANCE

END DO
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SUB-ACTIVITY 3.5
MANAGiNG DEPARTURE PATTERM

FQC CWROc~LLERFSý/

PILOT

EVALUAtE CONLICT RESOLUTION I REWEJST CLEARACE /,09t)o& F.I,,rJ

ADv1SOSXES ADACN COMOajiR

2ý4.2 I. CS t.

DE14Y CEARANC.nQ0.:

_ _ _ _ CW I!QfCL'ONAý,AQ Fj"

sV0Ioyr~o pe)OAE'tru-m
9 -6

I~ ~ 1.3EC A~a?~sJ ~ '~'l~T E~i~.

SscS LEAR~vyr WQWt4~:S~uti

'90 -P-LO-T- -~.-

t v~S .~C E'Av)N- - ..

T7 IS CLEARACE AN .LSU -L44I OC T'

CLEAR(' f ~ JN A~

A44%



S

SUB-ACTIVITY 3.5: MANAGING DEPARTURE PAT-rERNS

INPUT= DEPARTURE MESSAGE FROM CONTROLLER/FSS/PILOT, CONFLICT RESOLU-
TION ADVISORIES. CLEARANCE/APPROVAL FROM ADJACENT CONTROLLER

DO 0
IF AUTOMATION SUPPORT NOT AVAILABLE
THEN [7.13.1] RECEIVE DEPARTURE MESSAGE FROM CONTROLLER/FSS/PILOT
END IF

IF SYSTEM GENERATES ADVISORY LIST
THEN [2.4.2] EVALUATE CONFLICT RESOLUTION ADVISORIES
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER
THEN [7.10.11 REQUEST CLEARANCE/APPROVAL FROM ADJACENT CONTROLLER
END IF

(dp) DETERMINE WHETHER TO ISSUE CLEARANCE

IF CLEARANCE IS TO BE DENIED
THEN DO

[7.9.6] DENY CLEARANCE REQUEST

IF, DEEMED NECESSARY BY CONTROLLER TO FORMULATE CLEARANCE
ALTERNATIVES
THEN [7.9.71 SUGGEST CLEARANCE ALTERNATIVES TO PILOT
END IF ....e.- ,

END DO
ELSE DO

(dp) EVALUATE NECESSITY TO FORMULATE CLEARANCE
IF CONTROLLER PREFERENCE
THEN DO

[4.1.41 FORMULATE A CLEARANCE WITH APPRGPRIATE
INSTRUCTIONS
IF FLIGHT PLAN' AMENDMENT IS REQUIRED TO UPDATE THE DATA
BASE
THEN [4.5.3] COMPOSE/ENTER FLIGHT PLAN AMENDMENT
END IF

END DO
ELSE [4.1.3] SELECT CONFLICT RESOLUTION ADVISORY OPTION
END IF

(dp) EVALUATE NECESSITY TO ISSUE CLEARANCE TO PILOT

IF PILOT IS ON YOUR FREQUENCY "
THEN [4.1.6] ISSUE CLEARANCE AND INSTRUCTIONS TO PILOT
ELSE [4.1.7] ISSUE CLEARANCE THROUGH ATCT/FSS FOR RELAY TO PILOT
END IF

[4.1.,8] VERIFY AIRCRAFT COMPLIANCE WITH CLEARANCE

END DO
END IF

END DO,
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SU)B-ACTIVITY 3.6
N40NTORPhNG NON-CON-rOLLED

O6BECTS

7T

V' RECEIVE NOTICE OF AIRSPACE OBSERVE AIRSPACE INTRUSION BY

ITRUSION BY A NON-CONTROLLED 0O-OTOLDOJC

V45JPER. I

[ COMPOSEENTER REMINDER I FLIGHT FOLLOW AN OBSERVED

NOTE OF AIRSPACE INTRUSION . NON-CONTROLLED OBJECT

~' FOWARD OTICEOF AISPAC NOTICE OF SPECIAL
.rP FORAR NOTIC OF TOIASACECE

INTRUSION BYVA NC4-*CONTROLLED COPERTINS OU SUPAERVSO

OBJECT COTOLI SUEVIO
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SUB-ACTIViTY 3.6: MONITORING NON-CONTROLLED OBJECTS

INPUT= NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED OBJECT, AIR-
"SPACE INTRUSION BY A NON-CONTROLLED'OBJECT

DO
IF INPUT IS NOTICE OF AIRSPACE iNTRUSION BY A NON-CONTROLLED OBJECT
THEN [7.22.21 RECEIVE NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED
OBJECT
ELSE (3.6.1) OBSERVE AIRSPACE INTRUSION BY A NON-CONTROLLED OBJECT " -

END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (3.6.2) COMPOSE/ENTER REMINDER NOTICE OFAIRSPACE INTRUSION

END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER DUE TO OPERATIONAL REQUIREMENTS
THEN (3.6.3) FLIGHT FOLLOW AN OBSERVED NON-CONTROLLED OBJECT
END IF

ASE

IF COORDINATION IS REQUIRED
THEN (7.22.1] FORWARD NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED
OBJECT
END IF

ASE

IF COORDINATION IS REQUIRED
THEN (7.29.11 FOWARD NOTICE OF SPECIAL OPERATIONS TO ADJACENT CONTROLLER/
SUPERVISOR
END IF

END DO
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ROUTEi OR PLA FUKHTS
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1? 4.A
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AMENDED ALTITUDE/ ROUTE/
DESTINATION. PLIGHT PLAN

CONPUICT

4.5

PmgOCssING FLIGHT PLAN
AMR NOMENTS

VPR TCAL CLEARANCE

DELI VERY. CLEARANCE

REGUERST. PLIGHT PLAN
CONFLICT

4.1

PLANNING A IISUING
CLEARANCES
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StJO-ACTPMI 4.1
PLANNIG AND ISUNG CLEARANCES

NOTCE VION REQUETED RECEIVE CLEARANCE RECEIVE CONTROLLER
14TIEONRQUS110REQUEST FROM ATCT.'" m REuesT Pon cLEARACE;CLEARANCE OF AIR, PILOT/ SUPERVISOR ApffROVALCRAPr LEAVING Hit SECTOR 

-

4 1

ENTER TRIAL FLIGHT PLAN
AMENDMENT

,'FOR WARD CLEARANCE
REQUEST TO ADJACENT

CONTROLLER

10~

41

EVLUTECNFIC/ REQUEST CLEARANCE/ % REVIEW ý,OTEN'rIAL
RESALUATE ONFOICTIE APPftOVAL FROM ADJACENT IMPEDIMENTS FOR IMPACTRSLTOADIOISCONTROLLER ON PROPOSED CLEARANCE

* v RECEIVE CLEARANCE -

APPOOVAuCLEARANCE DISARECE OVE L CLERANCI RESTRICTIONS FROM ADJAPENTRONTLROLLEADJACENT CONýNOLLERAJAETCNOLR
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CLIA0AC1,APP.4OVA~

210U, $TED of 40jACINt
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Sl'f3-ACTIVITr' 4.1: PLANNING AND ISSUING CLEARANCES

INPUT= CONTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT LEAVING HIS SECTOR, CLEARANCE REQUEST
FROM ATCT/FSS/PILOT/SUPERVISOR

00
IF INPUT IS CONTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT LEAVING HIS SECTOR
THEN (7.9.11 RECEIVE CONTROLLER NOTICE ON F;EQUESTED CLEARANCE OF AIRCRAFT LEAVING HIS SECTOR

ELSE
IF INPUT IS CLEARANCE REQUEST FROM ATCT/FSS/PILOT/SUPERVISOR
THEN [7.9.4] RECEIVE CLEARANCE REQUEST FROM ATCT/FSS/PILOT/SUPERVISOR
ELSE

(7.9.5] RECEIVE CONTROLLER REQUEST rOR CLEARANCE/APPROVAL
END IF

END IF

rFDEEMED NECESSARY BY CONTROLLER TO OBIAIN RESULTS
THEN (4.1.1) ENTFR TRIAL FLIGHT PLAN AMENDMENT
END IF

IF COORDINATION IS REQUIRED
THEN [7.9.1Qj FORWARD CLEARANCE REQUEST TO ADJACENT CONTROLLER ,
END IF

(dp) OETERMINE NECESSITY TO EVALUATE CONFLICT RESOLUTION ADVISORIES OR REOUEST CLEARANCE/APPROVAL
OR REVIEW POTENTIAL IMPEDIMENTS

IF DEEMED NEESSARY BY CONTROLLER TO OBTAIN PROBE RESULTS
S HEN [2.4.21 EVALUATE CONFLICT RESOLUTION ADVISORIES
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER
THEN DO

[7,10.11 REQUEST CLEARANCE/APPROVAL FROM ADJACENT CONTROLLER
(dp) DETERMINE WHETHER CLEARANCE HAD BEEN APPROVED
IF CLIT-ARANCE HAS BEEN APPROVED
THEN t7.10.2) RECEIVE CLEARANCE APPROVAL' LEARANCE RESTRICTIONS FROM ADJACENT CONTROLLER
ELSE LO'

[7.10.3] RECEIVE CLEARANCE DISAPPROVAL FROM ADJACENT CONTROLLER
IF DEEMED NECESSARY BY CONTROLLER
THEN 17.10.4] RECEIVE ALTERNATE SUGGESTION FOR CLEARANCE/APPROVAL REQUESTED
OF ADJACENT CONTROLLER
END IF

END DO
END IF

END DO
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER
THEN (4.1.2) REVIEW POTENTIAL IMPEDIMENTS FOR IMPACT ON PROPOSED CLEARANCE
END IF

(continued)
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SLJB-ACTIVT!"Y 4-1
(continued)

4. i 4SELECT CONFLICT QESC~vTlt~e IOAULCE a L.RA&C

SuCCEST CLEARANCE ALTERNAIVES-
TO PILOT 

COMIPOSE EN'TER FLICAT DOL.

45

r--7 '$U CERAC R CIFS"l

AND SSUEE CLEARANCE 7w4
INSTRUCTIONS TO PILOT FOR RELAY tO e-LOT

I PER$

9...,

vPRIFY AIRCRAFT CO1PtIANCE wLTN -
CLEARANCE

,OUERY PILOT RECGADINC -FV COMPLIANCE WITM CLEARACE
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(continued)

'do) DETERMINE WHETHER TO GRANT CLEARANCE REQUEST

IF CLEARANCE IS TO BE DENIED
THEN DO

t7.9.61 DENY CLEARANCE REQUEST
IF DEEMED NECESSARY BY CONTROLLER
THEN (7.9.71 SUGGEST CLEARANCE ALTERNATIVES TO PILOT
END IF

END DO
ELSE: DO

(dp) EVALUATE ,4ECESSITY TO FORMULATE CLEARANCE
IF CONTROLLER PREFERENCE
THEN DO

(4.1.4) FORMULATE A CLEARANCE WITH APPROPRIATE
INSTRUCTIONS
IF FLIGHT PLAN AMENDMENT IS REQUIRED TO UPDATE THE DATA
BASE
THEN (4.5.31 COMPOSE/ENTER FLIGHT PLAN AMENDMENT
END IF

END DO
ELSE (4, .3) SELEC'. CONFLICT RESOLUTION ADVISORY OPTION
END IF

(dp) DETERMINE METHOD TO ISSUE CLEARANCE TO PILOT

IF DEEMED NECESSARY BY CONTROLLER AND PILOT ON YOUR FREQUENCY
THEN (4.1.8) ISSUE CLEARANCE AND INSTRUCTIONS TO PILO T

~ * ELSE (4.1.7) ISSUE CLEARANCE THROUGH ATCTI FSS FOR RELAY TO PII.OT

END IF

(4.1.8) VERIFY AIRCRAFI, COMPLIANCE WITH CLEARANCE

IF DEEMED NECESSARY BY CONTROLLER IF NON-COMPLIANCE IS
SUSPECTED
THEN (4 1.5) QUERY PILOT REGARDING COMPLIANCE WITH CLEARANCE
END IF

END DO
ENDIF

END 00
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SUB-ACTIVITY 4.2: RESPONDING TO CONTINGENCIES

INPUT= INFORMATION ON OVERDUE AIRCRAFT, INFORMATION ON LOSS OF RADIC
CONTACT WITH AIRCRAFT, A PILOT OR AIRCRAFT PROBLEM

DO
IF INPUT IS INFORMATION ON OVERDUE AIRCRAFT
THEN (7.31.1] RECEIVE INFORMATION ON OVERDUE AIRCRAFT
ELSE

IF INPUT IS INFORMATION ON LOSS OF RADIO CONTACT WITH AIRCRAFT
THEN [7.30.11 RECEIVE INFORMATION ON LOSS OF RADIO CONTACT WITH
AIRCRAFT
ELSE (7.25.1] DETECT A PILOT OR AIRCRAFT PROBLEM (e.g., HYPOXIA)
END IF

END IF

(7.25.3] FORWARD CONTINGENCY INFORMATION TO SUPERVISOR/ADJACENT CONTROLLER

(dp) EVALUATE NECESSITY TO CONTACT FACILITY ALONG ROUTE
IF DEEMED NECESSARY BY CONTROLLER TO OBTAIN INFORMATION
THEN (7.31.21 CONTACT FACILITY ALONG ROUTE OF FLIGHTTO SECURE INFORMATION ON
OVERDUE AIRCRAFT

ELSE DO

(dp) EVALUATE NECESSITY TO CONDUCT RADIO/RADAR SEARCH FOR AIR-
CRAFT WITHOUT RADIO CONTACT
IF DEEMED NECESSARY BY CONTROLLER
THEN DO
(7.30.2] CONDUCT RADIO/RADAR SEARCH FOR AIRCRAFT WITHOUT RADIO
CONTACT

IF DEEMED NECESSARY BY CONTROLLER
THEN [7.30.31 ATTEMPT ESTABLISHMENT OF COMMUNICATIONS
USING TRANSPONDER/RADAR EQUIPMENT
END IF

END DO
ELSE DO

(dp) EVALUATE NECESSITY TO CONDUCT RADIO/RADAR SEARCH'
FOR OVERDUE AIRCRAFT

IF REQUIRED BY DIRECTIVE
THEN (7.31.3] CONDUCT RADIO/RADAR SEARCH FOR OVER-
CUE AIRCRAFT
ELSE 00

(4.2.1) DECLARE EMERGENCY EVENT AND INVOKE

CONTINGENCY PLAN
IF REQU!RED BY DIRECTIVE.
THEN [7.25.2) ALERT DESIGNATED PERSONNEL
OF AIRCRAFT HAVING FLIGHT PROBLEMS
END IF

END DO
END DO
END IF

* END DO
END IF

END DO
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SUB-ACTIVITY 4.3: BECOMING AWARE OF SPECIAL OPSERATIONS

INPUT= NOTICE OF SPECIAL OPERATIONS, PRESENCE OF FOR SPECIAL OPERATIONS

DO
IF INPUT IS NOTICE OF SPECIAL OPERATIONS
THEN [7.28.1] RECEIVE NOTICE OF SPECIALOr .RAT,0.Nj
ELSE (4.3.1) PERCEIVE PRESENCE OF SPECIA'- OPERATIONS
END IF

END DO

A5
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SLE-ACTIVrTY 4.4
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SUB-ACTIVITY 4.4: REVIEWING FLIGHT PLANS

INPUT= FLIGHT PLAN FROM PILOT, NEW FLIGHT PLAN ALERT, FLIGHT PLAN
VERBALLY FORWARDED

DO
IF iNPUT IS NEW FLIGHT PLAN ALERT
THEN DO

(4.4.1) OBSERVE NEW FLIGHT PLAN ALERT
(4.4.5) REVIEW FLIGHT PLANFOR ERRORS/DATA LIST SEQUENCE

ELSE DO
IF INPUT IS FLIGHT PLAN FROM PILOT
THEN [7.8.1] RECEIVE FLIGHT PLAN FROM PILOT
ELSE [7.8.2] RECEIVE FLIGHT PLAN VERBALLY FORWARDED
END IF

IF REQUIRED BY DIRECTIVE
THEN (4.4.2) REVIEW FLIGHT PLAN FOR COMPLETENESS
END IF

(dp) EVALUATE NECESSITY TO VERIFY FLIGHT PLAN
IF DEEMED NECESSARY BY CONTROLLER TO VERIFY FLIGHT PLAN
THEN [7.8.3] QUERY PILOT ABOUT FLIGHT PLAN
ELSE DO

(dp) EVALUATE NECESSITY TO QUERY RELAYER OF A FLIGHT PLAN
IF DEEMED NECESSARY BY CONTROLLER TO VERIFY FLIGHT PLAN
THEN (7.8.4] QUERY THE RELAYER OF A FLIGHT PLAN
END IF

END DO
0 END IF

(dp) EVALUATE NECESSITYTO INITIATE OR UPDATE DATA BASE OR FORWARD
FLIGHT PLAN VERBALLY
IF DEEMED NECESSARY TO INITIATE OR UPDATE DATA BASE
THEN (4.4.3) COMPOSE/ENTER FLIGHT PLAN
ELSE DO -

(dp) EVALUATE NECESSITY TO FORWARD FLIGHT PLAN VERBALLY
IF AUTOMATION SUPPORT IS UNAVAILABLE
THEN [7.1,4.5] FORWARD FLIGHT PLAN VERBALLY
END IF

END DO
END IF

IF CONTROLLER PREFERENCE
THEN (4.4.4) DELETE'NEW FLIGHT PLANALERT
END IF
END DO

END DO

A-59



SUB-ACTIVITY 4.5
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SUB-ACTIVITY 4.5: PROCESSING FLIGHT PLAN AMENDMENTS

INPUT= FLIGHT PLAN AMENDMENT VERBALLY FORWARDED', FLIGHT PLAN, AMEND-
MENT FROM COMPUTER, PILOTS POSITION REPORT

DO
IF INPUT IS FLIGHT PLAN AMENDMENT FROM COMPUTER
THEN (4.5.1) RECEIVE FLIGHT PLAN AMENDMENT FROM COMPUTER
ELSE

IF INPUT IS PILO0S POSITION REPORT
THEN DO

[7.14.41 RECEIVE PILOTS POSITION REPORT
IF AIRCRAFT NOT RECEIVING RADAR SERVICE
THEN (4.5.4) ENTER PILOTS POSITION REPORT IN SYSTEM
END IF

END DO
ELSE DO

[7.12.1] RECEIVE FLIGHT PLAN AMENDMENT VERBALLY
FORWARDED
IF DEEMED NECESSARY BY CONTROLLER
THEN (4.5.2) HIGHLIGHT FLIGHT PLAN POSTING FOR REMINDER
ACTION
END IF

(4.5.3) COMPOSE/ENTER FLIGHT PLAN AMENDMENT
END DO
END IF

END IF

IF AUTOMATION SUPPORT NOT AVAILABLE
THEN [7.11.1] FORWARD FLIGHT PLAN AMENDMENT VERBALLY
END IF

IF SYSTEM GENERATES ADVISORY LIST
THEN (2.4.21 EVALUATE CONFLICT RESOLUTION ADVISORIES
END IF

(dp) EVALUATE NECESSITY TO DELETE FLIGHT PLAN AMENDMENT HIGHLIGHTING

IF DEEMED NECESSARV BY CONTROLLER
THEN (4.5.5) DELETE FLIGHT PLAN AMENDMENT HIGHLIGHTING
ELSE

S(dp) EVALUATE NECESSITY TO ADVISE CONTROLLER
IF DEEMED NECESSARY BY CONTROLLER DUE TO OPERATIONAL REQUIRE-
MENTS OR DIRECTIVE
THEN (7.1 2.2] ADVISE CONTROLLER UNABLE FLIGHT PLAN AMENDMENT
ELSE GENERATE CLEARANCE
END IF

END IF

END DO
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ACTIVITY 5
ASSESS WEATHER 1MPACT

RESPONOING TO SIGNIFICANT

UEATHER INFOItA1TION PROCESSING UEATHER REPORTS

DISPLAY OF SEVERE •EATHEQ. PRESSURE DISPLAY/REPORT

P!RED, WEATHER CONFLICT. CEILING HEIGHT EPOCr.

SICGET/AIRJIET ADVISCRY VISIBILITY REPORT.

WIND SHEAR REPORT
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SLJ-ACTTVrTY 5 .1
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SUB-ACTIVITY 5.1: RESPONDING TO SIGNIFICANT WEATHER INFORMATION

INPUT= DISPLAY OF WEATHER. PIREP, SIGMET/AIRMET, WEATHER BRIEFING

DO
IF DISPLAY OF WEATHER IS OBSERVABLE
THEN DO WHILE (CONDITION EXISTS)
(5.1.1) OBSERVE DISPLAY OF WEATHER LINE/INTENSITY/BASE/HEIGHT/MOVEMENT
END DO
END IF

ASE

IF PIREP SENT
THEN DO

[7.1 7.4] RECEIVE PIREP ON WEATHER
IF DEEMED NECESSARY BY CONTROLLER OR DIRECTIVE
THEN (5.1.4) ENTER PIREP INTO SYSTEM
END IF

END DO
END IF

ASE

IF DEEMED NECESSARY BY OTHER PEOPLE
THEN (5.1.2) RECEIVE SIGMET/AIRMET
END IF

ASE

IF AVAILABLE FROM METEOROLOGIST
THEN (5.1.3) RECEIVE WEATHER BRIEFING FROM MEFEOROLOGIST
END IF

{dp) EVALUATE NECESSITY TO DETERMINE WEATHER IMPACT ON ROUTES/FLOW OR
WHETHER ADJACENT CONTROLLER OR PILOT NEEDS WEATHER ADVISORY .

IF REQUIRED BY DIRECTIVE
THEN DO

(dp) EVALUATE NECESSITY TO DETERMINE WEATHER IMPACT ON
ROUTES/FLOW
IF REQUIRED BY DIRECTIVE
THEN DO

(5.1.6) DETERMINE WEATHER IMPACT ON ROUTES/FLOW
[7.17.8] ADVISE SUPERVISOR/FLOW CONTROLLER OF
WEATHER IMPACT ON ROUTES/FLOW
(5.1.7) DETERMINE ALTITUDE/ROUTE CHANGE TO BYPASS
SEVERE WEATHER

'IF DEEMED NECESSARY BY CONTROLLER
THEN GENERATE CLEARANCE
END IF'

END DO
END IF

END DO
ELSE DO

(5.1.5) DETERMINE WHETHER ADJACENT CONTROLLER OR PILOT
NEEDS WEATHER ADVISORY

IF DEEMED NECESSARY BY CONTROLLER
THEN [7.17.6] ISSUE WEATHER/ADVISORY/UPDATE TO
PILOT/ADIACENT CONTROLLER
END IF

END DO
END IF " /END DO .-



SWS-ACTIVwnY 5.2

PROCESSING WEATHR REPORTS

5.2.5 2.2.2

RECEIVE WEATHER SEOUEN,;E RECEIVE WEATHER REPORT
UPDATE

,--

" RECEIVE WIND RECEIVE WEATHER BRIEFING

SHEAR REPORT FROM METEOROLOGIST

vs , ~ E .R
7.17.3 5._________________ 31

5.2.3 5.2.4 5.2.5

DETERMINE WHETHER USABLE DETERMINE WHETHER RUNWAY DETERMINE WHETHER CONTROL
FLIGHT LEVEL HAS CHANGED CONDITIONS HAVE CPANGED ZONE IS IFR/VFR,

Y ...-. ..

IT,

FORWARD RUNWAY USE DATA I

I": ;:"s/s'.:v"t. .."y.c5.:':':'...:*':::p?•p :.2' . ..

* 7.24.1

'"H- -,.

GDEYATE ~ N

CLEARANCE
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5i.'-3ACTIVITY 5.2: PRCCESSING WEATHER REPORTS

INPUT= WEATHER SEQUENCE. WEATHER REPORT UPDATE, WIND SHEAR REPORT,
WEAtHER 3RIEFING FROM METEOROLOGIST

DO
IF INPUT IS WEATHER SEQUENCE
THEN (5.2.1) RECEIVE WVEATHER SEQUENCE
ELSE

IF INPUT IS WEATHER REPORT UPDATE
THEN (5.2.21 RECEIVE WEATHER REPORT UPDATE
ELSE

IF INPUT IS WIND SHEAR REPORT
-THEN [7.17.3] RECEIVE WIND SHEAR REPORT
ELSE (5.1.3] RECEIVE WEATHER BRIEFING FROM
METEOROLOGIST
END IF

END IF

(dp) EVALUATE NECESSITY TO DETERMINE WHETHER USABLE FLIGHT LEVEL HAS
CHANGED
IF REQUIRED BY DIRECTIVE
THEN (5.2.3) DETERMINE WHETHER USABLE FLIGHT LEVEL HAS CHANGED

IF DEEMED NECESSARY BY CONTROLLER OR REQUIRED BY
DIRECTIVE
THEN GENERATE CLEARANCE
END IF

ELSE DO
(dr) EVALUATE NECESSITY TO DETERMINE WHETHER RUNWAY CONDITIONS
HAVE CHANGED

IF REQUIRED BY DIRECTIVE
THEN DO

(5.1.4) DETERMINE WHETHER RUNWAY CONDITIONS HAVE
CHANGED

IF COORDINATION IS REQUIRED
THEN [7.24.1] FORWARtI RUNWAY USE DATA
END IF

END DO
ELSE'

(5.2.5) DETERMINE WHETHER CONTROL ZONE IS IFRVFR,
'ENDIF

END DO
END IF

END DO
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SUS-ACTIVITY 6.1: MANAGING CONTROLLED AIRSPACE RESOURCES

INPUT= CONTROLLER REQUEST FOR TEMPORARY USE OF AIRSPACE

DO
(7.42.11 RECEIVE CONTROLLER REQUEST FOR TEMPORARY USE OF AIRSPACE

(dp) EVALUATE NECESSITY TO RELEASE AIRSPACE
IF DIRECTIVE PERMITS
THEN DO
[7.42.21 FORWARD APPROVAL FOR TEMPORARY USE OF AIRSPACE

IF DEEMED NECESSARY BY CONTROLLER
THEN [3.3.21 DESIGNATE/DELETE AN AREA IN USE
END iF

ELSE [7.42.31 FORWARD DENIAL OF TEMPORARY USE OF AIRSPACE
END IF

END DO
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SUB-ACTIVITY 6.2: SETTING UP WORKSTATION HW/SW CONFIGURATION

INPUT= NEED TO SET UP WORKSTATION PARAMETERS, NEED TO REVIEW SYSTEM
STATUS

DO
IF INPUT IS NEED TO REVIEW SYSTEM STATUS
THEN (6.2.1) REVIEW SYSTEM STATUS

(6.2.2) REVIEW TRAFFIC STATUS/WEATHER

(dp) DETERMINE NECESSITY TO VERIFY DISPLAY AND SWITCHES

IF CONTROLLER PREFERENCE OR REQUIRED BY DI9ECTIVE
THEN (6.2.3) VERIFYTHATALL REQUI RED DISPLAYAND COMMUNCATION SWITCHESARE
IN PROPER LOCATION

END IF

ASE

IF REQUIRED BY DIRECTIVE
THEN (6.2.4) PEFORM LOG-ON SEQUENCE AT DESIGNATED CONSOLE
END IF

IF CONTROLLER PREFERENCE
THEN (6.2.5) ADJUST PARAMETERS AND DISPLAY TO PERSONAL PREFERENCE
END IF

(6.2.6) CHECK DISPLAY FOR PROPER ALIGNMENT, USABILITY, AND SATISFACTORY
STATUS
ELSE (6.2.7) SET UP WORKSTATION ADAPTION PARAMETERS
END IF

END DO
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SLB-ACTIVMT 6.3
MMIODJ TO TRANSENT

COMMTER FAULTS

__ a.

DETECT N()d-ACEPTI,4CE OF ~ ?RECEIVE NOTICE OF STATUS OF7

INPUT DATA ADJACENT ACF AUTCMATION EQUJIPI¶ENT

\7F VRCEIVEFLIGHT PLAN VERBALLY 7

V OUR FLGTPA VERBALLY ~ ' RECIV FLICHT PLA

7.14.5 7..2t

a.
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SUB-ACTIVITY 6.3: RESPONDING TO TRANSIENT COMPUTER FAULTS

INPUT= TRANSIENT COMPUTER FAULTS

DO WHILE (TRANSIENT COMPUTER FAULT CONDITION EXISTS)

IF NOTICE OF STATUS OF ADJACENT ACF AUTOMATION EQUIPMENT APPEARS
OR NON-ACCEPTANCE OF INPUT DATA OCCURS
THEN DO

IF NON-ACCEPTANCE OF INPUT DATA OCCURS
THEN (6.3.1) DETECT NON-ACCEPTANCE OF INPUT DATA
END DO

ELSE [7.15.1] RECEIVE NOTICE OF STATUS OF ADJACENT ACF
AUTOMATION EQUIPMENT
END IF

IF REPEATED TRANSMISSIONS FAIL
[7.14.51 FORWARD FLIGHT PLAN VERBALLY
END IF

ASE

IF REPEATEDTRANSMISSIONS FAIL
[7.12.1] RECEIVE FLIGHT PLAN AMENDMSNT VERBALLY FORWARDED
END IF

ASE

IF REPEATED TRANSMISSIONS FAIL
(7.8.21 RECEIVE FLIGHT PLAN-VERBALLY FORWARDED
END IF

ASE

IF REPEATED TRANSMISSIONS FAIL
[7.11.1] FORWARD FLIGHT PLAN AMENDMENT VERBALLY
END IF
END DO
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SL4*-ACTIvrTy 6.4
EXECUTMNG BACKJP PROCEDua s

FOR SECTOR SUMTE FAULTS

6.4.:

D•EECT OCCURRENCE Of SaCTOR

SUITE FAIUJRE

lI

ISWU1 NOTICE OF EOUIPMENT STATUS l
TO ADJACENT CONT*OLLR/PtLOT/,

SUPERVISOR

S~7.L4.i

P•EmAoA Loa.Oi scouEwIca t

AT OI81nMATED CONSOLE

6.4.2 6.2.4

OWERVd SECTOR SUITE DATA
MASS RESTORtATOO% CO.PLEaNo,

MESSAGE
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SUB-ACTIVITY 6.4: EXECUTING BACKUP PROCEDURES FOR SECTOR SUITE FAULTS

INPUT= SECTOR SUITE FAULT

DO
(6.4.1) DETECT OCCURRENCE OF SECTOR SUITE FAILURE
(7.14.11 ISSUE NOTICE oF EQUIPMENT STATUS TO ADJACENT CONTROLLER/PILOT/
SUPERVISOR

IF RELOCATION REQUIRED
THEN DO

[6.2.4] PERFORM LOG-ON SEQUENCE AT DESIGNATED CONSOLE
(6.4.2) OBSERVE SECTOR SUITE DATA BASE RESTORATION COMPLETION
MESSAGE

END DO
END IF

END DO
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SUB-ACTIVTTY •5

EXECUTMN BAcKLI POCEDULES

FOR ACCC FALLTS

6.5..

DETECT OCCURRENCE OF ACCC FAILURE

6.5.2--

REQUST PILOT POS IONc ISSUE NOTICE OF EOQUIPMENT

PROCEDUJRES REPORTS STATUS TO ADJACENT CON4TROLLER/

I •
(TOO) iPILOT/SUPERVISOR

I S/S .*.:*,<: *;VS¢ ::--- •-::P . ,:. ':" ... -. '-'./ .... , . .... -"~::
L7.14.3 i 7,1a,1

F/OFR CMUE ACTIGE DURI NCGT F
Tl•ANSITION STAGES DELETE PILOT POSITION REPORTS

o .

7.14 7 7.14.6
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SUB-ACTIVITY 6.5: EXECUTING BACKUP PROCEDURES FOR: CCC FAULTS

INPUT= BAZ(UP PROCEDURES, PILOT POSITION REPORTS, NOTICE OF EQUIPMENT
STATUS

DO
(6.5.1) DETECT OCCURRENCE OF ACCC FAILURE

IF REQUIRED BY DIRECTIVE'
THEN (6.5.2) REVERT TO ACCC BACKUP PROCEDURES
END IF

ASE

!F REQUIRED BY DIRECTIVE
THEN (7.14.3] REQUEST PILOT POSITION-FEPORTS
END IF

ASE

IF REQUIRED BY DIRECTIVE
THEN [7.14.11 ISSUE NOTICE OF EQUIPMENT STATUS TO ADJACENT CONTROLLER/PILOT/
SUPERVISOR

END IF

(dp) EVALUATE NECESSITY TO CONFIRM COMPUTER ACTION OR DELETE REPORT

IF REQUIRED BY DIRECTIVE
THEN (7.14.7] CONFIRM COMPUTER ACTION DURING TRI.NSITION STAGES
END IF

ASE

IF RADAR SERVICE IS BEING PROVIDED
THEN (7.14.61 DELIE.TE PILOT POSITION REPORTS
END IF

END DO
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SLW-ACiTrvY 6.6
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SUS-A;TIVI ,Y 6.6. EXECUTING BACKUP NAVAID PROCEDURES

INPVT = NOTICE OF NAVAID STATUS

DO
17.20.11 RECEIVE NOTICE OF NAVAID STATUS FROM ADJACENT CONTROLLER/FSSi
SUPERVISOR/PILOT
IF SUBSTITUTE ROUTING WAS NOT CANCELLED
THEN DO

(dp) EVALUATE NECESSITY TO OBSER\•' OR RECEIVE SUBSTITUTE ROUTING
IF SUBSTITUTE ROUTiNG IS O4 DISPLAY
THEN (8.6.3) OBSERVE SUB-5TITUTE ROUTING ON DISPLAY
ELSE [7.20.2) RECEWVE SUbSTITUTE ROUTING
END IF

(6.6.1) DETERMINE AIRCRAFT NEEDING SJBSTITUTE ROUTING
IF REQUIRED BY DIRECTIVE
THEN GENERATE CLEARANCE
END IF

DO UNTIL NAVAID RETURNS TO SERVICE
(6.6.2) MONITOR STATUS OF QUESTIONABLE NAVAID
END DO

[7.21 .11 FORWARD NkVAID STATUS TO ADJACENT CONTROLLER/
SUPERVISOR/PILOT

(ep) EVALUATE NECESSITY TO FORWARD SUBSTITUTE ROUTING
OR CANCEL PREVIOUS SUBSTITUTE ROUTING

IF REQUIRED BY DIRECTIVE
THEN (7.21.21 FORWARD SUBSTITUTE qOUTING
ELSE ,7.21.31 CANCEL PREVIOUS SUBSTITUTE ROUTING
END IF

END DO
ELSE [7.20.111 RECEIVE CANCELLATION OF SUBSTITUTE ROUTING
END IF

END DO
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SUS.ACTIVITY,6,7: EXECUTING BACKUP PROCEDURES FOR COMMUNICATION FAULTS

INPUT = COMMUNICATION FAULTS

DO
(6.7.11 DETERMINE COMMUNICATION FAULT

(6.7.3) SWITCH TO BACKUP RACIO/ FREQUENCY

(6.7.2) ADJUST COMMUNICATION STRATEGY

(dp) DETERMINE NECESSITY TO FORWARD INFORMATION

IF REQUIRED BY DIRECTIVE
THEN [7.1 9.1] FORWARD NOTICE OF COMMUNICATION STATUS
END IF

ASE

IF REQUIRED BY DIRECTIVE
THEN (7.19.31 FORWARD ALTERNATE COMMUNICATION PATH
END IF

ASE

IF REQUIRED BY DIRECTIVE
THEN (7.19.21 FCRWARD NEW FREQUENCY ASSIGNMENT TO ADJACENT CONTROLLER/
SUPERVISOR

" ENDIF

END DO
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SUSACTIVITY 6.8: MANAGING PERSONAL WORKLOAD

INPUT. IMPENDING CONTROLLER OVERLOAD

DO
(6.8.1) DETERMINE IMPENDING CONTROLLER OVERLOAD

(dp) DETERMINE NECESSITY TO DO TASKS 6.8.2, 6.8.3. 7.35.6, 7.7.2, 7.35.4

IF SUPERVISOR DETERMINES NEED TO CHANGE POSITIONS
THEN (6.8.2) EXCHANGE/ASSIGN INTRA-POSITION RESPONSIBILITIES
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER
THEN (6.8.3) REQUEST ASSISTANCE OR RELIEF
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.35.61 FORWARD REQUESTED ROUTE/ALTITUDE CHANGES TO ADJACENT
CONTROLLER/FLOW CONTROLLER/ SUPERVISOR
END IF

ASE

IF SUPERVISOR DETERMINES RECONFIGURATION IS REQUIRED
THEN (7.7.21 RECEIVE NOTICE TO RECONFIGURE SECTOR
END IF

ASE

IF DEEMED NECESSARY BY CONTROLLER OR SUPERVISOR
THEN J7.35.4] REQUEST FLOW CONTROL BY IMPOSED
END IF

END DO
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SUB-ACTIVITY 6.9: EXECUTING BACKUP PROCEDURES. FOR SENSOR OR TRACKING FAULTS

INPUT= NOTICE OF RADAR SENSOR STATUS FROM ADJACENT, CONTROLLER/
SUPERVISOR, TRACKING FAULT OR TRANSPONDER FAILURE

DO
IF INPUT IS NOTICE OF RADAR SENSOR STATUS FROM ADJACENT CONTROLLER/
SUPERVISOR

THEN (7.39.1] RECEIVE NOTICE OF RADAR SENSOR STATUS FROM ADJACENT
CONTROLLER/SUPERVISOR
ELSE (6.9.1) PERCEIVE TRACKING FAULT OR TRANSPONDER FAILURE
END IF
IF CLEARANCE IS NOT REQUIRED
THEN DO

i7.14.21 TERMINATE RADAR SERVICE TO AIRCRAFT

IF REQUIRED BY DIRECTIVE
[7.14.3] REQUEST PILOT POSITION REPORTS
END IF

ASE

IF REQUIRED BY DIRECTIVE
[7.14.41 RECEIVE PILOT'S POSITION REPORT
END IF.

(6.9.2) REPOSITION/UPDATE/ REASSOCIATE DATA BLOCKS
END DO
ELSE GENERATE CLEARANCE
END IF

END UO
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919-ACTrVIY 6.10
EXECUTNG BACKUP PROCEDLNFES FOR

LOSS OF FLUGHT PLAN DATA BASE

OBSERVE MESSAGE ON LOSS OF OATA DETEC' FAILuJRE TO UPOATE

BASE FPLICM PLAN DATA BASE

'R CEIVE FLIGHT PLAN -1NMET S RECEIVE FLIGHTf PLAN

VERBALLY FOR•ADED VERBA.LY FOPWUADED

6.0.3 p.12..1 6.10.4 7.8.21

ENTER DISPLAY ¶ENMOENT MESSACE ON
CONSOLE ENTER FLIGHT PLAM ON C ONSOLE

C77",
,,/OtuA,- FLIGHT PLAN ME4E"OE,•T' ,

VERBALY F FuARD FL:CMT PLAN VEP•E"L.

S/S ,scl. ,iPE . s-s I: S" I -:-P•s,
7.:I.1 7.14.5

+

6.ao.5

RESEOUENCE FLICHT PLAN ON CONSOLE I
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SUB-ACTIVITY 6.10: EXECUTING BACKUP PROCEDURES FOR LOSS OF FLIGHT PLAN DATA
BASE

INPUT= MESSAGE ON LOSS OF DATA BASE, FAILURE TO UPDATE FLIGHT PLAN DATA
BASE

DO
IF INPUT IS MESSAGE ON LOSS OF DATA BASE
THEN (6.10.1) OBSERVE MESSAGE ON LOSS OF DATA BASE
ELSE (6.10.2) DETECT FAILURE TO UPDATE FLIGHT PLAN DATA BASE
END IF

IF FLIGHT PLAN AMENDMENT HAS BEEN VERBALLY FORWARDED
THEN DO

[7.12.1] RECEIVE FLIGHT PLAN AMENDMENT VERBALLY FORWARDED
(6.10.3) ENTER DISPLAY AMENDMENT MESSAGE ON CONSOLE

IF REPEATED TRANSMISSIONS FAiL
THEN [7.11.1] FORWARD FLIGHT PLAN AMENDMENT VERBALLY
END IF

END DO

ELSE DO
(7.8.21 RECEIVE FLIGHT PLAN VERBALLY FORWARDED
(6.10.4) ENTER FLIGHT PLAN ON CONSOLE

IF REPEATED TRANSMISSIONS FAIL
THEN [7.14.5] FORWARD FLIGHT PLAN VERBALLY
END IF

END DO
IF DEEMED NECESSARY BY CONTROLLER
THEN (6.10.5) RESEQUENCE FLIGHT PLAN ON CONSOLE
END IF

END DO
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W*O-ACTIMfY 6.1U
3MM~~CJ TO TRA'NS04T VScS FALLTS
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'US-ACTIVITY 6.11: RESPONDING TO TRANSIENT VSCS FAULTS

10 WHILE (TRANSIENT VSCS FAULT CONDITION EXISTS)

(6.11.1) DETECT UNRELIABLE VSCS COMMUNICATION

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.32.1] EXPLORE WHETHER OTHERS ARE RECEIVING AN AIRCRAFTS
TRANSMISSION
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN [7.32.21 ISSUE ALT-.RNATE COMMUNICATION FOR AIR/GROUND TRANSMISSION
END IF

'ND DO

A-91

A-9 1 •-.



PERFORM COORDINmATION
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AcM1Y 7"

SUB-ACTIVITIES RELATED EVENTS

7.1 Forwarding separation alerts Aircraft-aircraft conflict MSAW. imoending airspace
conflict, flight plan deviation observed.

7.2 Responding to separation Aircraft-aircraft ccnttict MSAW, impending airspace
alerts conflict. flight plan deviation observed.

7.3 Issuing pointouts Aircraft to edge of sector.

7.4 Responding to pointouts Pointout receipt: aircraft to edge of-sector, airspace
release.

7.5 Receiving notices of airspace Impending airspace conflict, ALTRV/airspace reser-
restrictions vation, restricted/ warning/" hot" MOA, military train-

ing route.

7.6 Forwarding notices of Caution alert, ALTRV/airspace reservation,
airspace restricted/warning/"hot" MOA, military training route.
restrictions

7.7 Responding to airspace Airspace release,' facility closure, Controller overload.
reconfigurations

7.8 Processing flight plans Filed flight plan, flight plan data base failure.

7.9 Responding to clearance Clearance request, clearance delivery, amended
requestS altitude/route/destination, VFR TCA

7.10 Initiating clearance/approval Clearance request, clearance delivery, amended
requests altitude/route/destination, VFR TCA

*This activity displayed tabularly rather than graphically due to size.,
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ATtvrrY 7

3UI-ACTIVITME3 RELATED EVENTS
".1 1 Forwarding amendment Amended altitude/ route/destination, flight plan data

messages base failure.

F.1 2 Receiving amendment Amendad altitude/route/destination, flight olan data
messages base failure.

F.13 Receiving departure Initial contact.
messages

r.14 Forwarding automation Sector SuiOP failure, ACCOC failure. unreiiable
status communications, flight plan data base fai;uie.

r.15 Receiving notices of Sector Suite failure, ACCC failure.
automation outages

7.16 Forwarding Controller Aircraft-aircraft conflict, change flow pa.'tarn.
requested reroutes/
altitude changes

7.17 Processing weather PIREP, display of severe weather, SIGMET/AIPMET
information advisory, visability report, weather conflict.

7.18 Receive notices of Ccmmunication failure.
communication outages

7.19 Forwarding notices of Communication failure.
communication outages

7.20 Receiving notices of NAVAID failure.
NAVAID outages

7.21 Forwarding notices of NAVAID failure.
NAVAIl) outages
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i ,ACtMTIrTY 7

SUB-ACTIVITIES RELATE •. CVE NTS

7.22 Processing airspace Caution alert, balloon/glider.
intr:',sions

7.23 Receiving notices of Runway configuraticn charige.
runway use

7.24 Forwarding notices of Runway configuration change.
runway use

Yi 7.25 Forwarding notices of Fuel dumping/jettison, no radio, overdue aircraft, air-
contingencies craft emergency, medical, hijack, bomb threat

7.26 Receiving alert Refueling/exercise/air show.
inhibit notices

7.27 Briefing relieving Position relief.
Controllers

7.28 Receiving notices of Special interest flight interceptor flight military
special operations training route, DOE flight. above FL 600, lifeguard

mission, experimental flight law enforcement

7.29 Forwarding notices of Special interest flight, interceptor flight military
special operations training route, DOE flight. above FL 600, lifeguard

mission, experimental flight law enforcement
"7.30 Processing of aircraft No radio.

without radio

7.31 Procssing overdue aircraft Overdue aircraft

7.32 Responding to intermittant Unreliable communications.
radio communications
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ACnTVTY 7

SUB-ACTIVITIES RELATED EVENTS

7.33 Responding to flight Flight following, caution alert

following requests

I 7.34 Processing FAD notices Flow management req,.aired.

7.35 Processing flow control/ E,'.tering/ leaving hold, clearance request, flow

metering notices management required. Controller

S7.36 Issuing deviation Caution alert. flight plan deviation observed.

advisories

7.37 Receiving transfer Initial contact. handoff receipt aircraft to edge of

of control sector.

7.38 Initiating transfer Aircraft to edge of sector.
of control

7.39 Receiving notices of radar Sensor failure.
sensor status

j 7.40 Forwarding notices of radar Sensor failure.
sensor status

7.41 Requesting temporary Aircraft to edge of sector, airspace release.
release
"of airspace

7.42 Responding to temporary Airspace release.
release of airspace requests

A.9

t.
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*.S-ACTrVMI 7.1
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SSW-ACTIVITY 7.2
FSPMMCMlJ TO SEPARATION ALERTS

7.2.1 -J .2.2

FRECEIVE CONTROLLER NOTICE OF F RECEIVE CONTROLLER NOTICE OFX
POTENTIAL AIRCRAFT CONFLICT POTENTIAL MSAW IN SECTOR

IN SECTOR

S/3FR S/S

7.2.3 7.2.4

RMECEIVE CONTROLLER NOTICE OF I RECEIVE CONTROLLER NOTICE ONX
AIRCRAFT FLIGHT PLAN DEVIATION IRESULTS OF FLIGHT PLAN

CONFUCT PROSE
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SUB-ACTIVITY 7.2: RESPONDINGTO SEPARATION ALERTS

INPUT = CONTROLLER NOTICE OF AIRCRAFT FLIGHT PLAN DEVIATION, CONTROLLER

NOTICE OF POTENTIALAiRCRAFT CONFLICT IN SECTOR, CONTROLLER NOTICE

OF POTENTIA' MSAW IN SECTOR, CONTROLLER NOTICE ON RESULTS OF

FLIGHT PLAN CONFLICT PROBE

DO
IF INPUT IS CONTROLLER NOTICE OF AIRCRAFT FLIGHT PLAN DEVIATION

THEN (7.2.3) RECEIVE CONTROLLER NOTICE OF AIRCRAFT FLIGHT PLAN DEVIATION

ELSE
IF NPUT IS CONTROLLER NOTICE OF POTENTIAL AIRCRAFT CONFLICT IN

SECTOR
THEN (7.2.1) RECEIVE CONTROLLER NOTICE OF POTENTIALAIRCRAFT CON-

FLICT IN SECTOR
ELSE

IF INPUT IS CONTROLLER NOTICE OF POTENTIAL MSAW IN

SECTOR
THEN (7.2.2) RECEIVE CONTROLLER NOTICEOF POTENTIAL MSAW
IN SECTOR
ELSE

IF INPUT IS CONTROLLER NOTICE ON RESULTS OF FLIGHT
PLAN CONFLICT PROBE
THEN (7.2.4) RECEIVE CONTROLLER NOTvCE ON RESULTS OF

FLIGHT PLAN CONFLICT PROBE
END IF

END IF
END IF

END IF

L e" GENERATE CLEARANCE

END DO
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SLB-ACTIVITY 73
ISSUDNG POIlNTOUTS

I

7.3.27.3.3

T7S\F
T NOSERVE AUTOMATIC INITIATION DIRECT FLIGHT DATA DISPLAY TO I

INITIATE POINTOUT OF POINTOUT TO ANOTHER ADJACENT CONTROLLER D

CONTROLLER .1

- *:.:-:-s : . :.:.. :.....VSCS.. :.I.:..PERS:. . ::.:s: X : VSCSS PERS = S:.:. ;.:.-' ' I Pe

7.3.4 
.:L

RECEIVE ACCEPTANCE OF RECEIVE REJECTION OF
POINTOUT POINTOUT

.o.o+I ,o.oo
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SUB-ACTIVITY 7.3: ISSUING POINTOUTS

INPUT= REQUIREMENT FOR TEMPORARY USE OF AIF ,PACE

DO
(dp) DETERMINE WHETHER POINTOUT IS TO BE ISSUED
IF POINTCUT IS TO BE ISSUED
THEN (7.3.1) INITIATE POINTOUT
ELSE (7.3.2) OBSERVE AUTOMATIC INITIATION, OF POINTOUT TO ANOTHER
CONTROLLER
END IF

ASE

IF DATA DISPLAY IS TO BE FORCED
THEN (7.3.3) DIRECT FLIGHT DISPLAY TO ADJACENT CONTROLLER
END IF

(dp) DETERMINE IF ACCEPTANCE-OF POINTOUT IS RECEIVED
IF POINTOUT IS ACCEPTED
THEN (7.3.4) RECEIVE ACCEPTANCE OF POINTOUT
ELSE (7.3.5) RECEIVE REJECTION OF POINTOUT
END IF

END DO
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SLS-ACTrVTTY 7.4

RESPaONDhI TO PONTOUT.S

57-4.6 7.4.1

OBSERVE COMPUTER OBSERVE COMPUTER REJECTIONX RECEIVE CONTROLLER
ACCEPTANCE OF POINiTOUT OF POINTOUT .INITIATED PotNrOUT

Sjs-::-: VSSRS Sis .j VSCS I PE RS S :::PERS

4n4

FF

ACCEPTLOC AFTEROU REJ.T PONTO
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SUB-ACTIVITY 7.4: RESPONDING TO POINTOUTS

INPUT= ISSUANCE OF POINTOUT

DO
(dp) DETERMINE WHETHER POINTOUT IS INITIATF ) BY THE CONTROLLER
IF POINTOUT IS INITIATED BY CONTROLLER
THEN (7.4.1) RECEIVE CONTROLLER-INITIATED POINTOUT
ELSE DO

IF POINTOUT IS INITIATED BY COMPUTER
THEN (7.4.5) OBSERVE COMPUTER ACCEPTANCE OF POINTOUT
ELSE (7.4.6) OBSERVE COMPUTER REJECTION OF POINTOUT
END IF

END DO
END IF
(dp) DETERMINE WHETHER POINTOUT WILL BE ACCEPTABLE
IF POINTOUT IS ACCEPTABLE
THEN (7.4.2) ACCEPT POINTOUT
ELSE (7.4.3) REJECT POINTOUT
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.4.4) SUPPRESS FULL DATA BLOCK AFTER POINTOUT
END IF

EN&) DO
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SUB-ACTIVITY 7.5: RECEIVING NOTICES OF AIRSPACE RESTRICTIONS

INPUT= NOTICE OF AIRSPACE RESTRICTION/ RELEASE FROM CONTROLLER!
SUPERVISOR

DO
(7.5.1) RECEIVE NOTICE OF AIRSPACE RESTRICTION/ RELEASE FROM CONTROLLER/
SUPERVISOR

IF DEEMED N~E~RY BY CONTROLLER FOR OPERATIONAL NEEDS
THEN (7.5.2) REQUEST RELEASE OF SPECIAL USE AIRSPACE
END IF

IF DEEMED NECESSARY BY OTHER CONTROLLERS OR OTHER AIRSPACE USER/OWNER
THEN (7.5.3) RECEIVE DENIAL OF REQUEST FOR RELEASE OF SPECIAL USE AIRSPACE
END IF

END DO
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SUB-ACTIVITY 7.6: FORWARDING NOTICES OF AIRSPACE RESTRICTIONS

INPUT= AIRSPACE RESTRICTION IMPOSED

DO
(7.6.1) ADVISE CONTROLLER OF AIRSPACE RESTRICTION IMPOSED
IF DEEMED NECESSARY BY CONTROLLER OR REQUIRED BY DIRECTIVE
THEN (7.6.2) ISSUE ADVISORY IN REGARD TO RESTRICTED AIRSPACE PROXIMITY
END IF

END DO
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SUB-ACTIVITY 7.7: RESPONDING TO AIRSPACE RECONFIGURATIONS

INPUT-= NOTICE TOTAKE OVERAIRSPACE, NOTICETO RECONFIGURE SECTOR, NOTICE
TO RELEASE AIRSPACE

DO
IF INPUT IS NOTICE TO TAKE OVER AIRSPACE
THEN (7.7.1) RECEIVE NOTICE TO TAKE OVER AIRSPACE
ELSE

IF INPUT IS NOTICE TO RECONFIGURE SECTOR
"THEN (7.7.2) RECEIVE NOTICE TO RECONFIGURE SECTOR
ELSE

IF INPUT IS NOTICE TO RELEASE AIRSPACE
THEN (7.7.3) RECEIVE NOTICE TO RELEASE AIRSPACE
END IF

END IF

END IF
END DO
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SUB-ACTIVITY 7.8: PROCESSING FLIGHT PLANS

INPUT= FLIGHT PLAN FROM PILOT, FLIGHT PLAN VERBALLY FORWARDED, NEW FLIGHT
PLAN ALERT

DO
IF INPUT IS FLIGHT PLAN FROM PILOT
THEN (7.8.1) RECEIVE FLIGHT PLAN FROM PILOT
ELSE

IF INPUT IS FLIGHT PLAN VERBALLY FORWARDED
THEN (7.8.2) RECEIVE FLIGHT PLAN VERBALLY FORWARDED
ELSE [4.4.1] OBSERVE NEW FLIGHT PLAN ALERT

"I END IF
END IF

(dp) EVALUATE NECESSIl¥' TO VALIDATE THE FLIGHT PLAN
,IF NECESSARY TO VALIDATE THE FLIGHT PLAN
THEN (7.8.3) QUERY PILOT ABOUT FLIGHT PLAN
ELSE (7.8.4) QUERY THE RELAYER OF A FLIGHT PLAN
END IF

END DO
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SUB-ACTIVITY 7.9: RESPONDING TO CLEARANCE REQUESTS

INPUT= CONTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT LEAVING
HIS SECTOR, CLEARANCE REQUEST FROM ATCT/FSS/PILOT/SUPERVISOR,
CONTROLLER REQUEST FOR CLEARANCE/APPROVAL

DO
IF INPUT IS CONTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT LEAVING
HIS SECTOR
THEN (7.9.1) RECEIVE CONTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT
LEAVING HIS SECTOR
ELSE

IF INPUT IS CLEARANCE REQUEST FROM ATCT.FSSIPLOT/SUPERVISOR
THEN '(7.9.4) RECEIVE CLEARANCE REQUEST FROM ATCT/FSS/PILOT/
SUPERVISOR
ELSE (7.9.5) RECEIVE CONTROLLER REQUEST FOR CLEARANCE/APPROVAL.
END IF

END IF

(dp) DETERMINE WHETHER CLEARANCE REQUEST ISTO BE GRANTED
IF CLEARANCE REQUEST IS TO BE GRANTED
THEN DO

(dp) DETERMINE WHETHER CLEARANCE REQUEST IS FROM ANOTHER
CONTROLLER
IF CLEARANCE REQUEST IS FROM ANOTHER CONTROLLER
THEN (7.9.9) APPROVE CLEARANCE REQUEST FROM CONTROLI.ER
ELSE (7.9.8) ACKNOWLEDGE DATA LINK CLEARANCE REQUEST
END IF

END DO
ELSE DO

(dp) DETERMINE WHETHER CLEARANCE REQUEST IF FROM ANOTHER
CONTROLLER
IF CLEARANCE REQUEST IS FROM ANOTHER CONTROLLER
THEN DO

(7.9.2) DENY CLEARANCE REQUEST FROM CONTROLLER
IF DEEMED NECESSARY BY CONTROLLER
THEN (7.9.3) SUGGESTALTERNATETOCLEARANCE REQUEST
FROM CONTROLLER
EID IF

END DO
ELSE DO

(7.9.6) DENY CLEARANCE REQUEST
IF DEEMED NECESSARY BY CONTROLLER
THEN (7.9.7) SUGGEST CLEARANCE ALTERNATIVES TO PILOT
END IF

END DO
END IF

END DO
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.9.10). FORWARD CLEARANCE REQUEST TO ADJACENT CONTROLLER
END IF

END DO
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SU8-ACl7VTY 7.10
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SUB-ACTIVITY 7.10: INITIATING CLEARANCE/APPROVAL REQUESTS

INPUT= NEED FOR CLEARANCE/APPROVAL FROM ADJACENT CONTROLLER

DO
(7.10.1) REQUEST CLEARANCE/APPRiOVAL FROM ADJACENTCONTROLLER

(dp) DETERMINE WHETHER CLEARANCE REQUEST IS TO BE DISAPPROVED
IF CLEARANdCE RF.QUEST IS TO BE DISAPPROVED
THEN r 3

(7.10.3) RECEIVE CLEARANCE DISAPPROVALJDENIAL FROM ADJACENT
CONTROLLER

IF CEEMED NECESSARV BY OTHER CONTROLLER
THEN (7.10.4) RECEIVE ALTERNATE SUGGESTION FOR CLEARANCE/
APPROVAL REQUESTED OF ADJACENT CONTROLLER
END IF

END DO
ELSE (7.10.2) RECEIVE CLEARANCE APPROVAL/CLEARANCE RESTRICTIQONS FROM ADJA-
CENT CONTROLLER
END IF

END DO
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SUB-ACTIVITY 7.11: FORWARDING AMENDMENT MESSAGES

INPUT= NEED TO FORWARD FLIGHT PLAN AMENDMENT VERBALLY

DO
(7.11.1) FORWARD FLIGHT PLAN AMENDMENT VERBALLY

IF DEEMED NECESSARY BY.CONTROLLER
THEN (7.11.2) RECEIVE CONTROLLER ADVICE OF UNABLE FLIGHT PLAN
AMENrMENT
END IF

END DO

Lo
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SUE-ACTIVITY 7.12: RECEIVING AMENDMENT MESSAGES

INPUT= FLIGHT PLAN AMENDMENT VERBALLY FORWARDED

DO
(7.12.1) RECEIVE FLIGHT PLAN AMENDMENT VERBALLY FORWARDED

IF DEEMED NECESSARY BY CONI ROLLER
THEN (7.1 2.2) ADVISE CONTROLLER UNABLE FLIGHT PLAN AMENDMENT
END IF

END DO
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SLU-ACT!V1Y 7.13
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SUB-ACTIVITY 7.13: RECEIVING DEPARTURE MESSAGES

"INPUT= DEPARTURE MESSAGE FROM CONTROLLER/FSS/PILOT,.

DO
- (7.13.1) RECEIVE DEPARTURE MESSAGE FROM CONTROLLER/FSS/PILOT

. END DO

A:

A-2

_ .________________________ ________- -



SLS-ACTrVTT 7-14
FCRWAMP4N AuTOMATioN sTA11w

mon"7w

Tomw

lam PLN PoZI

*w

pae



"SUS-ACTIVITY 7.14: FORWARDING AUTOMATION STATUS

INPUT= NEED TO FORWARD AUTOMATION STATUS

rj DO
(7.14.1) ISSUE NOTICE OF EQUIPMENT STATUS, TO ADJACENT CONTROLLER/PILOT/
SUPERVISOR

"IF REQUIRED BY DIRECTIVE
THEN (7.14,.2) TERMINATE RADAR SERVICE TO AIRCRAFT
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.14.3) REQUEST PILOT POSITION REPORTS
END IF

IF REQUIRED BY DIRECTIVE
*THEN 17.14.4) RECEIVE PILOT'S POSITION REPORT
END IF

IF REQUIRED BY DIRECTIVE
"THEN (7.14.5) FORWARD FLIGHT PLAN VERBALLY
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.1 1.11 FORWARD FLIGHT PLAN AMENDMENT VERBALLY
"END IF

IF REQUIRED BY DIRECTIVE
i Li THEN (7.14.6) DETECT PILOT POSITION REPORTS

END IF

"IF REQUIRED BY DIRECTIVE
THEN (7.1'4.7) CONFIRM COMPUTER ACTION DURING TRANSITION STAGES
END IF

END DO
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SUB-ACTIVITY 7.15: RECEIVING NOTICES OF AUTOMATION OUTAGES

INPUT= NOTICE OF STATUS OF ADJACENT ACF AUTOMATION EQUIPMENT, STATUS
OF SECTOR SUITE FAILURE FROM CONTROLLER/SUPERVISOR

DO
IF INPUT IS NOTICE OF STATUS OF ADJACENT ACF AUTOMATION EQUIPMENT
THEN (7.165.1) RECEIVE NOTICE OF STATUS OF ADJACENTACF AUTOMATION EQUIPMENT
ELSE (7.15.2) RECEIVE STATUS OF SECTOR SUITE FAILURE FROM CONTROLLER/
SUPERVISOR

! END IF

(7.15.3) RECEIVE CONFIRMATION OF COMPUTER ACTION DURING TRANSITION STAGES
END DO
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SUB-ACTIVITY 7.16
FORWARDING CONTROLLER REQUESTED

REROUTES/ALTITUDE CHANGES

ROAJTl/ALTMflJOCI4ANGI
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SUB-ACTIVITY 7.16: FORWARDING CONTROLLER REQUESTED REROUTES/ALTITUDE

CHANGES

INPUT= ROUTE/ALTITUDE CHANGE REQUEST

DO
(7.16.1) COMPOSE/ENTER REQUESTED .IOUTE/ALTITUDE CHANGE

END DO

p
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SU5JACTIVITY 7.17: PROCESSING WEATHER INFORMATION

INPUT= 4EATHER ADVISORY FROM ADJACENT CONTROLLER/SUPERVISOR/METEOROLOGIST, NEED TO REQUEST
WEATHER INFORMATION FROM ANOTHER CONTROLLER, REVISION/CANCELLATION TO PREVIOUS WEATHER
REPORT, WIND SHEAR REPORT, PIREP ON WEATHER, CONTROLLER REQUEST FOR WEATHER INFORMATION

00
IF INPUTISWEATHER ADVISORY FROM ADJACENTCONTROLLER/ SUPERVISOR/METEOROLOGIST CR NEEDTO REQUEST
WEATHER INFORMATION FROM ANOTHER CONTROLLER
THEN DO

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.17.10) REQUEST WEATHER INFORMATION
END!F

(7.17.1) RECEIVE WEATHER ADVISORY FROM ADJACENT CONTROLLER/SUPERVISOR/METEOROLOGIST
END DO
ELSE

IF INPUT IS REVISION/CANCELLATION TO IPREVIOUS WEATHER REPORT
THEN (7.17.2) RECEIVE REVISION/CANCELLATION TO PREVIOUS WEATHER REPORT
ELSE

IF INPUT IS PIREP ON WEATHER
THEN (7.17.4) RECEIVE PIREP ON WEATHER
EL.SE

IF INPUT IS WIND SA4EAR REPORT
THEN (7.17.3) RECEIVE WIND SHEAR REPORT
ELSE (7.17.2) RECEIVE CONTROLLER REQUEST FOR W¶.ATHER IN jiqMATION
END IF'

END IF
END IF

END IF

(dpl DETERMINE WHETHER TO FORWARD WEATHER ADVISORY OR ADVISE SUPERVISOR
IF NECESSARY
THEN DO

IF DEEMED NECESSARY BY CONTROLLER
"THEN (7.17.7) FORWARD WEATHER INFORMATION TO SUPERVISUR/METEOROLOGIST

Li END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.17.8) ADVISE SUPERVISOR/FLOW CONTROLLER OF WEATHER IMPACT ON ROUTES/FLOW
END IF

END DO

ELSE DO
(dp) EVALUATE NECESSITY TO ISSUE WEATHER/ADVISORY/UPDATE TO PILOT/ADJACENT CONTROLLER

'IF DEEMED NECESSARY BY CONTROLLER AND IF REQUIRED BY DIRECTIVE
THEN (7.17.6) ISSUE WEATHER/ADVISORY/UPDATE TO PILOT/ADJACENT CONTROLLER

ELSE (7.17.5) SELECT WEATHER/ADVISORY/UPDATE FOR DATA LINK TRANSMISSION TO PILOT
END IF

END DO
END IF

END DO

lb
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SUB-ACTIVITY 7.18: RECEIVING NOTICES OF COMMUNICATION OUTAGES

INPUT NOTICE OF COMMUNICATION STATUS

DO
(7.18.1) RECEIVE NOTICE OF COMMUNICATION STATUS

IF DEEMED NECESSARY BY OTHER CONTROLLER

THEN (7.1 8.2) RECEIVE NEW FREQUENCY ASSIGNMENT

END IF

IF DEEMED NECESSARY BY OTHER CONTROLLER

THEN (7.18.3) RECEIVE NOTICE OF ALTERNATE COMMUNICATION PATH

END IF
END DO

S
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SUB-ACTIVITY 7.19: FORWARDING NOTICES OF COMMUNICATýON OUTAGES

INPUT= NEED TO FORWARD NOTIC- OF COMMUNICATION OUTAGES

DO
(7.19.1) FORWARD NOTICE OF COMMUNICATION STATUS

!F DEEMED NECESSARY BY OTHER CONTROLLER
THEN (7.1 9.2) FORWARD NEW- FREQUENCY ASSIGNMENT TO ADJACENT CONTROLLER/
SUPERVISOR

'END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7,19.3) FORWARD ALTERNATE COMMI .,ATION PATH
END IF

END DO
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SUB-ACTIVITY 7.20: RECEIVING NOTICES OF NAVAIO OUTAGES

INPUT= NOTICE OF NAVAID STATUS

(7.20.1) RECEIVE NOTICE OF NAVAIO STATUS FROM ADJACENT CONTROLLERiFSS/
SUPERVISOR/PILOT

(dp) EVALUATE NECESSITY TO RECEIVE SUBSTITUTE ROUTING OR CANCELLATION

IF REOUIRED BY DIRECTIVE
THEN DO

(dp) DETERMINE WHETHER SUBSTITUTE ROUTING HAS BEEN CANCELLED
IF CANCELLED
THEN (7.20.3) RECEIVE -ANCELLATION OF SUBSTITUTE ROUTING
ELSE (7.20.2) RECEIVE 'jUBSTITUTE ROUTING
END IF

END DO
END IF

END DO
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SUSACTIVITY 7.21: FORWARDING NOTICES OF NAVAID OUTAGES

INPUT 3 NEED TO FORWARD NAVAID STATUS

DO
(7.21.1) FORWARD NAVAID STATUS TO ADJACENT CONTROLLER/SUPERVISOR/PILOT

(dp) EVALUATE NECESSITY TC CANCEL OR FORWARD SUBSTITUTE ROUTING
IF REQUIRED BY DIRECTIVE
THEN DO

(dp) EVALUATE NECESSITY TO CANCEL SUBSTITUTE ROUTING
IF REQUIRED BY DIRECTIVE
THEN (7.21.3) CANCEL PREVIOUS SUBSTITUTE ROUTING
ELSE (7.21.2) FORWARD SUBSTITUTE ROUTING
END IF

END DO
END IF

END DO
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SUB-ACTIVITY 7.22: PROCESSI NG AIRSPACE INTRUSIONS

INPUT= NkED TO FORWARD NOTICE OF AIRSPACE INTRUSION BY, A NON-
CONTROLLED OBJECT

DO
IF INPUT IS NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED OBJECT
THEN (7.22.2) RECEIVE NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED
OBJECT
ELSE (7.22.1) FORWARD NOTICE OF AIRSPACE INTRUSION BY A NON-CONTROLLED
OBJECT
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.22.3) ISSU-.ý ADVISORY IN REGARD TO A NON-CONTROLLED OBJECT
END IF

IF NOT SIGHTED BY PILOT
THEN (7.22.4) ADVISE PILOT WHEN CLEAR OF NON-CONTROLLED OBJECT
END IF

END DO
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SUB-ACTIVITY 7.23: RECEIVING NOTICES OF RUNWAY USE

INPUT= RUNWAY USE DATA

DO
(7.23.1) RECEIVE RUNWAY USE DATA

END DO
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SUB-ACTIVITY 7.24: FORWARDING NOTICES OF RUNWAY USE

INPUT= NEED TO FORWARD RUNWAY USE DATA

DO
(7.24.1) FORWARD RUNWAY USE DATA

END DO
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SUB-ACTIVITY 7.25: FORWARDING NOTICES OF CONTINGENCIES

INPUT= A PILOT OR AIRCRAFT PROBLEM

DO
(7.25.1) DETECT A PILOT OR AIRCRAFT PROBLEM (e.g., HYPOXIA)

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.25.2) ALERT DESIGNATED PERSONNEL OF AIRCRAFT HAVING FLIGHT
PROBLEMS
END IF

IF DEEMED NECESSARY BY CONTROLLER OR REQUIRED BY DIRECTIVE
THEN (7.25.3) FORWARD CONTINGENCY INFORMATION TO SUPERVISOR/ADJACENT
CONTROLLER
END IF

END DO
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SUBi-ACTIVITY 7.20: RECEIVING ALERT INHIBIT NOTICES

INPUT= ALERT INHIBIT NOTICE

(7.26.1) RECEIVE SUPERVISOR NOTICE TO INHIBIT ALERT
ENO DO
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SUB-ACTIVITY 7.27
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SUB-ACTIVITY 7.27: BRIEFING RELIEVING CONTROLLERS

*INPUT= NEED TO BRIEF RELIEVING CONTROLLER

LA DO
* (7.27.1) BRIEF RELIEVING CONTROLLER
- ENODO0

00
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SUB-ACTIVITY 7.28: RECEIVING NOTICES OF SPECIAL OPERATIONS

I NPUT= NOTICE OF SPECIAL OPERATIONS

DO
(7.28.1) RECEIVE NOTICE OF SPECIAL OPERATIONS

END 00

A,151



SLJB-ACTIViTY 729

FORWAFDIG NOTICES OF
SPECIAL OPERATIONS

7.29.1
SFORMIAD NOTICE OF SPECIAJL F

'OPERATIONS TO ADJACENT CONTROLLER/

SUPERVISOR

A-152



SUB-ACTIVITY 7.29: FORWARDING NOTICES OF SPECIAL OPERATIONS

INPUT= NEED TO FORWARD NOTICE OF SPECIAL OPERATIONS

DO
(7.29.1) FORWARD NOTICE OF SPECIAL OPERATIONS TO ADJACENT CONTROLLER/

SUPERVISOR
END DO

A-153



SW-ACTIVIY 7.30
0 OCESSfl4 OF AIRCRAFr WITHOUT RADIO

7.30.2

CONDUCT RADIO/ RADAR SEARCH
FOR AIRCRAFT WITHOUT RADIO

CONTACT

7.30.3

FORWSARCONTINGENCYOf
ICOMMUIATION S U'~SUFRING

ADJACENT CONTROLLER

7.23.3

A-154



SUB-ACTIVITY 7.30: PROCESSING OF AI RCRAFT WITHOUT RADIO

INPUT = INFORMATION ON LOSS OF RADIO CONTACT WITH AIRCRAFT

DO
(7.30.1) RECEIVE INFORMATION ON LOSS OF RADIO CONTACT WITH AIRCRAFT
(7.30.2) CONDUCT RADIO/RADAR SEARCH FOR AIRCRAFT WITHOUT RADIO CONTACT
(7.30.:,) ATTEMPT ESTABLISHMENT OF COMMUNICATIONS USING TRANSPONDER/RADAR
EQUIPMENT

IF DL-EMED NECESSARY BY CONTROLLERS
THEN 17.25.3] FORWARD CONTINGENCY INFORMATION TO SUPERVISOR/ADJACENT
CONTROLLER
END IF

END DO
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SUB-ACTIVITY 7.31: PROCESSING OVERDUE AIRCRAFT

INPUT= INFORMATION ON OVERDUE AIRCRAFT

DO
(7.31 .1) RECEIVE INFORMATION ON OVERDUE AIRCRAFT

(7.31.2) CONTACT FACILITY ALONG ROUTE OF FLIGHT TO SECURE INFORMATION ON
OVERDUE AIRCRAFT

IF REQUIRED BY DIRECTIVE
THEN (7.31.3) CONDUCT RADIO/ RADAR SEARCH FOR OVERDUE AIRCRAFT
END IF

END DO
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FESPONDIM TO wIN- EW ~I ENT RADIO

=O4WH4CATIONS

SI ISUE OLTERNATE COMnUNICATICH F
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SUB-ACTIVITY 7.32: RESPONDING TO INTERMITTENT RADIO COMMUNICATIONS

INPUT = INTERMITTENT RADIO COMMUNICATIONS

DO
(7.32.1) EXPLORE WHETHER OTHERS ARE RECEIVING AN AIRCRAFT'S TRANSMISSIONS

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.32.2) ISSUE ALTERNATE COMMUNICATIONS FOR AIR/GROUND TRANSMISSION
END IF

END DO
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SWO-ACTTVT!Y 7-33
RESPOMM~h TO FUG-M FOLLO0flTJG

RE XESTS

7.33.1

S RECEIVE PILOT/AOJACENT

CONTROLLER REOJST FOR FLIGHT

7.33.277333.

ISSUE TX*FIC ADVISORY
IN REGAR TO TRAFIC PMM(ITY

7.33.5
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SUB-ACTIVITY 7.33: RESPONDING TO FLIGHT FOLLOWING REQUESTS

INPUT= PILOT/ADJACENT CONTROLLER REQUEST FOR FLIGHT FOLLOWING

00
(7.33.1) RECEIVE PILOT/ADJACENT CONTROLLER REQUEST FOR FLIGHT FOLLOWING

(dp) DETERMINE ABILITY TO GRANT REQUEST FOR FLIGHT FOLOWING

IF REQUEST IS TO FjE GRANTED
THEN (7.33.3) RE(JUEST/ASSIGN BEACON CODE TO AIRCRAFT
ELSE (7.33.2) DENY FLIGHT FOLLOWING REQUEST
END IF

ýF REQUIRED BY DIRECTIVE
THEN (7.33.4) ISSUE TRAFFIC ADVISORY IN ,EGARD TO TRAFFIC PROXIMITY
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.33.5) ADVISE PILOT WHEN CLEAR OF TRAFFIC
END IF

END DO
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S.B-ACTMVITY 7.34
PROCESSNG FAD NOTICES

i*J

7.34.1

RECEIVE A FAD NOTICE

: : :: PERS

7.34.2

COWES UI::::• PILOT THROU: H ATCT F
!CM DESIRE FOR FAD INTENTIONS

6 /5 PERS

A-

p-
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SUB-ACTIVITY 7.34: PROCESSING FAD NOTICES

INPUT= FAD NOTICE

DO
(7.34.1) RECEIVE A FAD NOTICE

DO WHILE (CONDITION EXISTS)

(7.34.2) CONFER WITH PILOT THROUGH ATCT ON DESIRE FOR FAD INTENTIONS

END DO

END DO
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SUB-ACTIVITY 7.35
PROCESSING FLOW CONTROL/ METERI NG NOTICES

+
-1.35.2

RECOEIATEREQLESTEDCROUTE/
AVITUOI ~ ~ ~ I~ CHNEPFO ELOTAFLWRSTITO

7.35.377335.

RECEIVE ~ ~ ~ ~ OA N METERINGO DAAFRMRQUS LO OTRLO

CONTROUNgRFLOW IMP-OsloE

YSC2 i PEU VERVI OR

TmaQOTATEDEA TCNIU



SUB-ACTIVITY 7.35: PROCESSING FLOW CONTROL/METERING NOTICES

INPUT= REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER CONTROLLER/
FLOW CONTROLLER/SUPERVISOR, FLOW RESTRICTION METERING DATA
FROM FLOW-CONTROLLER, NEED TO IMPOSE FLOW CONTROL

DO
IF INPUT IS REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER CONTROLLER/FLOW
CONTROLLER/ SUPERVISOR
THEN (7.35.1) RECEIVE REQUESTED ROUTE/ALTITUDE CHANGES FROM ANOTHER
CONTROLLER/ FLOW CONTROL LER/ SUPERVISOR
ELSE

IF INPUT IS FLOW RESTRICTION
THEN (7.35.2) RECEIVE A FLOW RESTRICTION
ELSE

IF INPUT IS METERING DATA FROM FLOW CONTROLLER
THEN (7.35.3) RECEIVE METERING DATA FROM FLOW
CONTROLLER
ELSE (7.35.4) REQUEST FLOW CONTROL BE IMPOSED
END IF

END IF
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.35.5) NEGOTIATE DELAY TECHNIQUE WITH PILOT
END IF

IF DEEMED NECESSARY BY COKTROLLER
S"THEN (7.35.6) FORWARD REQUESTED ROUTE/ALTITUDE CHANGES TO ADJACENT

CONTROLLER/FLOW CONTROLLER/SUPERVISOR
END IF

END DO
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SUB-ACTIVITY 7.36: ISSUING DEVIATION ADVISORIES

* INPUT= NEED TO ISSUE ADVISORY

DO
(7.36.1) ISSUE ADVISORY IN REGARD TO FLIGHT PLAN DEVIATION

IF DEEMED NECESSARY BY CONTROLLER
THEN [2.4.41 DETECT AIRCRAFT MANEUVER IN RESPONSE TO ADVISORY
END IF

END DO
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SUB-ACTIVITY 7.37: RECEIVING TRANSFER OF CONTROL

INPUT= HANDOFF

DO
(7.37.1) RECEIVE/OBSERVE HANDOFF

IF OPERATIONS NECESSITATE
THEN (7.37.3) REJECT HANDOFF
END IF

(dp) DETERMINE WHETHER POINTOUT, VERBAL HANDOFF, OR AUTOMATIC HANDOFF IS
TO BE ACCEPTED
IF THERE IS ACCEPTANCE
THEN DO

(dp) DETERMINE WHETrHER POINTOUT IS PREFERRED
IF POINTOUT IS PREFERRED
THEN (7.4.2) ACCEPT POINTOUT
ELSE DO

(dp) DETERMINE WHETHER THERE IS AN AUTOMATIC HANDOFF
IF HANDOFF IS AUTOMATIC
THEN (7.37.4) ACCEPT AUTOMATIC HANDOFF
ELSE (7.37.2) ACCEPT VERBAL HANDOFF/START TRACK
END IF

END DO
END IF

* (dp) DETERMINE IF COMMUNICATING DIRECTLY WITH PILOT .
"IF COMMUNICATING DIRECTLY WITH PILOT
THEN (7.37.5) VERIFY COMMUNICATIONS WITH PILOT ON TRANSFER OF CONTROL OR
DEPARTURE
ELSE (7.37.7) CONFIRM DATA LINK COMMUNICATIONS
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.37.6) VERIFY AIRCRAFT ALTITUDE WITH PILOT ON TRANSFER OF CONTROL OR
DEPARTURE
END IF

END DO
END IF

END DO
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StIS-ACTrVnlY 7.38
14TLATMhI TRANSFER OF CONTROL

INITIATE NANOOFF OUSRAVI AUTOMATIC INITIATION

1119TACT WNOOFFRECEIVE NAftOOVF ACCEPTAMCIE

+

ISlU CHANOE l OP FAOFC
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SUB-ACTIVITY 7.38:, INITIATING TRANSFER OF CONTROL,

INPUT= NEED TO TRANSFER CONTROL

DO
(dp) EVALUATE NECESSITY TO OBSERVE AUTOMATIC INITIATION OF HANDOFF
IF REQUIRED BY DIRECTIVE
THEN (7.38.2) OBSERVE AUTOMATIC INITIATION OF HANDOFF I
ELSE (7.38.1) INITIATE HANDOFF
END IF 4
(dp) EVALUATE NECESSITY TO RETRACT HANDOFF
IF DEEMED NECESSARY BY CONTROLLER
THEN (7.38.3) RETRACT HANDOFF
ELSE (7.38.4) RECEIVE HANDOFF ACCEPTANCE
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.38.5) CONFER ON TRANSFER OF CONTROL WITH OTHER CONTROLLER
END IF

IF REQUIRED BY DIRECTIVE
THEN (7.14.21 TERMINATE RADAR SERVICE TO AIRCRAFT
END IF

(7.38.6) ISSUE CHANGE OF FREQUENCY TO PILOT
END IF
END DO

Ilk
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SUB-ACTrVITY 7_39

S' SS4SCR STATUS

7.39.1

REEVE NOTICE OF RADAR SENSCO F
STATUS FROM AOJACENT CONTROLLER/

SUPERVISORI1: ! :::: :::::::::I ::: : ::::::: v ::.:, M ks i-

TEM1INATE RADAR SERVICE TO
AIRCRT

7.14.2

1 7

* .? . 1

i.



SUB-ACTIVITY 7.39: RECEIVING NOTICES.OF RADAR SENSOR STATUS

INPUT= , NOTICE OF RADAR SENSOR STATUS FROM ADJACENT CONTROLLER/
SUPERVISOR

DO
(7.39.1) RECEIVE NOTICE OF RADAR SENSOR STATUS FROM ADJACENT CONTROLLER/
SUPERVISOR

IF REQUIRED BY DIRECTIVE
THEN j7.14.21 TERMINATE RADAR SERVICE TO AIRCRAFT
END IF

END DO
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SLA-ACTTVrrY 7.4
FORWA•)D NOTICES OF RADAR

SENSCR STATUS

YFP2 R NOTICE OF RAOM SEmSCIR'
STATUS TO DJAENT CONTROLLER/

SUP• RVISR
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iU8-ACTIVITY 7.40: FORWARDING NOTICES OF RADAR SENSOR STATUS

INPUT= NEED"'O FORWARD RADAR SENSOR STATUS

30

(7.40.1) FORWARD NOTICE OF RADAR SENSOR STATUS TO ADJACENT CONTROLLER/ -

SUPERVISOR
=ND 00

A1

0
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SUB-ACTIVITY 7.41
REQUESTING TEMPORARY RELEASE OF AIRSPACE

7,41.1 •

REQUEST TEMPORARY USE OF
AIRSPACE

"':::::*:S: s :.s*::' :.:..:.'v''scs..'> F :':P R .•.•

DIRECT FLIGHT DT SPLAY ~I
TO ADJ ACET CONTROLLER

:.::.:.sls:.:..: vscs Pass

+ -

7.41.2 74.

7.413.3

SF .o.. ~ . F S F.••~oo.

RECEIVE RELEASE/USE 'ReCEIVE REJECTIOm FUEO
OF AIRSPACE AIRSPACE

:VSCS: *::::.:PEt:.; : ::. 7 SiS:: :..VCS es:.
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SUB-ACTIVITY 7.41: REQUESTING TEMPORARY RELEASE OF AIRSPACE

INPUT= NEED FOR RELEASE OF AIRSPACE

DO
(7.41.1) REQUEST TEMPORARY USE OF AIRSPACE

IF DEEMED NEC.SSARY BY CONTROLLER
THEN [7.3.3] DIRECT FLIGHT DATA DISPLAY TO ADJACENT CONTROLLER
END IF

(dp) DETERMINE WHETHER USE OF AIRSPACE IS APPROVED

IF RELEASE OF AIRSPACE IS RECEIVED
THEN (7.41.2) RECEIVE RELEASE/USE OF AIRSPACE
ELSE (7.41.3) RECEIVE REJECTION OF USE OF AfRSPACE
END IF

END DO
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SUB-ACTIVITY 7.42
RESPONDING TO TEMPORARY RELEASE OF AIRSPACE REQUESTS

RECIE:VIXO CO3NTACLLEN RECOI.EST
FOR TEMPORARY USE OF AIRSPACE

S/IS 7%&ýLý.:. VSCS PfRS j

FORWARD APPROVAL PON FORWARD OENIAI. Of
TEMPORARY USE Of AIRSPACE TEMPORARY USE OF AIRSPACE

VICS-. PER5 . S/S . VSCS X pss

DELETE FLIGHT
DATA ENTRY FROM A
SELECTED DISPLAY

X~.:::::&:.: VSCS PR

SiUPPRESS MAP ASSOCIATED WITH
TEMPORARY USE OF AIRSPACE

sY.:: SCS f PN
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SUS-ACTIVITY 7.42: RESPONDING TO TEMPORARY RELEASE OF AIRSPACE REQUESTS

INPUT = CONTROLLER REQUEST FOR RELEASE/USE OF AIRSPACE

DO
(7.42.1) RECEIVE CONTROLLER REQUEST FOR TEMPORARY USE OF AIRSPACE

(dp) DETERMINE WHETHER TO APPROVE REQUEST FOR TEMPORARY USE OF AIRSPACE
IF RELEASE IS TO BE APPROVED
THEN (7.42.2) FORWARD APPROVAL FOR TEMPORARY USE OF AiRSPACE
ELSE (7.42.3) FORWARD DENIAL OF TEMPORARY USE OF AIRSPACE
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (1.6.91 DELETE FLIGHT DATA ENTRY FROM A SELECTED DISPLAY
END IF

IF DEEMED NECESSARY BY CONTROLLER
THEN (7.42.4) SUPPRESS MAP ASSOCIATED WITH TEMPORARY USE OF AIRSPACE
END IF

END DO
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APPENDIX B - CONTROLLER ACTIVITIES, SUB-ACTIVITIý: ANL) INtM,mA I IUI'N
PROCESSING TASKS

1. FERFCRM SITUATION MONITORING
11. 1. CHECK 2 NGD/EVALUIA-T NG SEPARAT70N

8..1REIEW7 FLV*H4ý PLAN DISPýLAY FOR PRESENT AND/OP FUTURE AI7RCRAFT
- ~SEPAR'ATION

1. 1. REVIEW SITUATION DISPLAY FOR POTENTrIAL VIOLAT:ON OF SEPARAT7O
STANDARDS

1.1,3 REVIEW4 FLIGHT PLAN CONFLIC*I PROBE RESULTS
1. 1.4 PROTECT AIRCRAFT FUTUTRE POSIT:O;LIUEP

1.1.5 READ-OUT RANC-E/BEARING/'TIME FOR AIN AIRCRAFT TO A FIX PR
GEOGRAPHIC POINT

1.1.6 FORCE/QUICK-LOOK FULL DATA. BLOCK;-S TO EýAMINE TRACK
INFORMATICN ON AIRCRAFT'

1. 1.7 DETERMINE WJHETHER AIRCRAFT WILL BE SEPARATED BY 'E55 TH:-AN
PRESCRIBED MINIMA

1..S SELECT FDE SORTING PRICR)TTY SCHEME
1.2 RECEIVING SYSTEM STATUS INFORMATION

1.2.1 OBSERVE DISPLAY OF NEW/C'HANGED) EQUIPMENT/OPERATIONAL STATUS
1.2.2 OBSERVE DISPLAY OF NttW/CHANGED TRAFFIC FLOW CONTROL MANAGEMENT

* 1. 3 ANALYZING REQUESTS FOR CLEARANCES
1.3.1 SEARCH DISPLAY FCR INACZIVE FLIGHT PLAN ON CLEARANCE REQUEST
1.3.2 PROJECT MANUAL FLIGHT PLAN PROBE
.. 3.3 REQUEST LIMITED/STANDARD FLIGHT PLAN DISPLAY
1 .3,4 REQUEST -FULL FLIGHT PLAN READOUT
1.3.5 ENTER TRIAL' DEPARTURE TIME

1.4 PROCESSING DEPARTURE TIME INFORMATION
1.4.2. ENTER DEPARTURE MESSAGE
1.4.2 START TRACK MANUALLY
1.4.3 OBSERVE AUTOMATIC TRACK START

.1.5 PROCESSING REQUESTS FOR FLIGHT FOLLOWING
1.5.1 ANALYZE CONDITIONS FOR PROVIDING FLIGHT FOLLOWING

1.6 HOUSEKEEPING
1.6.1 OFFSET A DATA BLOCK
1.6.2. UPDATIE/REVISE INPUT REMINDER NOTE (ELECTRONIC MEMORANDA)
1.6.3 REMOVE FLIGHT DATA ENTRIES AND FUJLL DATA BLOCKS FROM ACCC

SYSTEM
1.6.4 REMOVE FLIGHT DATA ENTRIES AND FULL DATA BLOCKS FROM INTERNAL

ACCC SYSTEM
1.6.5 SUSPEND DISPLAY OF FLIGHT DATA ENTRIES AND FULL DATA BLOCKS

*1.6.6 SUSPEND TRACK
1.6.7 DELETE FULL DATA BLOCK FROM OWN DISPLAY
1.6.8 SUPPRESS FULL DATA BLOCK FROM OWN DISPLAY
1.6.9 DELETE FLIGHT DATA ENTRY FROM A SELECTED DISPLAY

20 RESOLVE AIRCRAFT CONFLICTS
2.1 PERFORMING CONFLICT RESOLUTION

2.1.1 DETECT AIRCRAFT CONFLICT ALERT INDICATION,
2.1.2 DETERMINE VALIDITY OF CONFLICT ALERT NOTICE OR INDICATION

2.2 PERFORMING MINIMUM SAFE ALTITUDE WARNING PROCESSING,
2.2.1 'DETECT MSAW 'INDICATION OR ALARM

*2.2.2 DETERMINrE VALIDITY OF MSAW NOTICE OR INDICATION
2.3 PERFORMING AIRSPACE CONFLICT PROCESSIUJG.

2.3.1 DETERItMINE NEED FOR AIRSPACE PROXIMITY PROBE
2.3.2 -DETERMINE VALIDITY OF SPECIAL USE AIRSPACE PROBE RESULTS'

2.4 ISSUING ADVISORIES
2.4.1l OBSERVE DISPLAY FOR FI= OBSTRUCTIONS AND NON -CONTrROLL.ED

AIRBORNE OBJECTS THAT MAY INTERFERE WITH AIRCRAF. FIGHTý
2.4.2 EVALUATE CONFLICT RESOLUTION ADVISORIES

22.4.31 FORMULATE ADVISORY/RESOLUTION CONTENT
2.4.4- DETECT AIRCr(AFT MANEUVER IN R~ESPONSE TO ACVISQRY
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-. IN.•JirI2.N( ALERTS
2.5. DETERMINE VALIDITY"YAPPROPRIATENESS cF USE QF :0 AN ERT -,PAY
2.5.2 INHIBIT CONFLICT ALERT FOR PA-RED. AIRCRAFT
":.5.3 INHIBIT CONFLICT ALERT FCR GROUP SUPPRESSION
2.5.4 INHIBIT CONFLICT ALERT IN SPECIFIED AREA
2. 5. :z INHIBIT ISAW FUNCT.CN IN SPECIFIED AREA
2 5.6 INHIBIT MSAW FUNCTION FOR SPECIFIED AIRCRAFT
2.5.7 RESTORE SPECIFIC ALERT FUNCTION TO NORMA:

MANAGE AIR TRAFFIC SEQUENCES
3." RESPONDING TO FLOW CONSTRAINTS

2. i. 1 EVALUATE CONSTRAINT EFFECTI ON FLOW
S.i. CHOOSE DESIRED SEnUENCE
'. I. 3 SELECT NEW FLOW SEQUENCE
3.1.4 DFTERMINE THE TECHNIQUE FOR A DELAY.

3.2 PROCESSING DEVIATIONS
3.2.1 PERCEIVE AN'ALTITUDE OR ROUTE DEVIATION
3.2.2 OBSERVE AIRCRAFT RESUMING NORMAL FLIGHT PLAN
3.2.3 DETERMINE MANEUVER TO ESTABLISH/RESTORE FLIGHT PLAN CONFORMAN--E

3.3 RESPONDING TO SPECIAL USE AIRSPACE EVENTS
3.3.1 REQUEST AIRSPACE PROXIMITY PROBE
3.3,2 DESIGNATE/DELETE AN ARFA IN USE
3.3.3 D-TERMINE WHETHER ATC CONTROLS SP!.IAL USE AIRSPACE
3.3.4 RESTRICT AIRCRAFT ACTIVITY IN AREA BY ALTITUDE OR SEGMF-%T
3.3.5 OBSERVE DISPLAY OF AIRSPACE RESTRICTION STATUS CHANCE

3.4 ESTABLISHING ARRIVAL PATTERNS
3.4.1 DETERMITE DESCENT TIME OR POINT
3.4.2 PROJECT TRAFFIC SEQUENCE TO ESTABLISH/MODIFY APPROACH FLOW

TO AIRPORT OR SECTOR
3.4.3 OBSERVE RANGE/BEARING BETWEEN AIRCRAFT

3. 5 MANAGING DEPARTURE PA ITENS
3.6 MONITORING NON-CONTROLLED OBJECTS

3.6.1 OBSERVE AIRSPACE INTRUSION BY A NON-CONTROLLED OBJECT
3.6.2 COiPOSE/ENTER REMINDER NOTE OF AIRSPACE INTRUSON
3.6.3 FLIGHT-FOLLOW AN OBSERVED NON-CONTROLLED OBJECT S-i

4.9J ROUTE'PLAN FLIGHTS
4.. 1 PLANNING/ISSUING CLEARANCES

4.1.1 ENTER TRIAL FLIGHT PLAN' AMENDMENT
4.1.2 REVIEW POTENTIAL IMPEDIMENTS FOR IMPACT ON PROPOSED CLEARANCE
4.1.3 SELECT CONFLICT RESOLUTION ADVISORY OPTION
4 1. 4 FORMULATE A CLEARANCE WITH APPROPRIATE INSTRUCTIONS
4.1.5 QUERY PILOT REGARDING COMPLIANCE WITH CLEARANCE
4.1.6 - ISSUE CLEARANCE AND INSTRUCTIONS TO PILOT
4.1.7 ISSUE CLEARANCE THRU ATCT/FSS FOR RELAY 'TO PILOT
4.1.8 VERIFY AIRCRAFT CCMPLIANCE WITH CLEARANCE

4.2 RESPONDING TO CONTINGENCIES
'4.2.1 DECLARE EMERGENCY EVENT AND INVOKE rrjNTINGENCY PLAN

4.3 BECOMING AWARE OF SPECIAL OPERATIONS
.4.3.1 PERCEIVE-PRESENCE OF SPECIAL OPERATIONS

4.4 REVIEWING FLIGHT PLANS
4.4.1 OBSERVE NEW FLIGHT PLAN ALERT
4.4.2 REVIEW FLIGHT PLAN FOR COMPLETENESS
4.4.3 COMPOSE/ENTER FLIGHT PLAN'
4.4.4 DELETE NEW FL':GHT PLAN ALERT

'.4.4.5 REVIEW FLIGHT PLAN FOR ERRORS/DATA LI.37T SEQUENCE
4.5 PROCESSING FLIGHT 'PLAN AMENDMENTS

4.5.1 RECEIVE FLIGHT PLAN AMENDMENT FROM COMP=TER
4.5.2 HIGHLIGHT FLIGHT PLAN POSTING FOR REMINDER ACTI'N
4.5.3 COMPOSE/ENTER FLIGHT PLAN AMENDMENT
4.5.4 ENTE.. PILOT'S POSITION REPORT ,N SYSTEM
4.5.5 DELETE FLIGHT PLAN AMENDMENT HIGHLIGHTING

B-2
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"5 . ASSESS WEATHER ..- --
5- ! • N. , : S. -,I.'- WEATHER INFORMTION

5.1.1 ZBSEEVE =SPLAY OF WEATHER LINE, INTENSITY. BASE.'HEIGHT MOVEMENT
5.1L.2 RECEIVE SIME AZM:T
-. :.3 RE-EIVE WEATHER ERI:EFNG FROM METEOROLOGIST
S...4 ENTER PIREP INTO SYSTEM
5.. 5 5,"ERfrNE NHETSFR ADJACENT CONTROLLER OR FILOT NEEDS HEATHER

ADVISORY
5.i.' 6 =ERMINE .EATHER >MPACT ON ROUTES/FLOW
5. .7 DETERM:NE AL::TUDE:ROUTE CHANGE TO BYPASS SEVERE WEATHER

5.2 PFTCESSWNG WEATHER REPORTS
"!-.:.I RE:E :E WEATHER SE""`•E.NCE

. z. ZE:EIVE E-_A•.T7:ER REFORT UPDATE
5..] 3 E-=M:NE -HE.R UZABLE FL:GHT LEVEL HAS CHAINGED
v -. 4 EDETRMINE WHEEHER RUNWAY CND:TIONS HAVE CHANGED
7.-. ZET_?MINE WHEE•.. 'NTROL ZONE IS IFR/VF.

MANAGE SECT.F P'ST:-N RESOURCES
MANAGING ,,NTFCLLT A:RSPACE RESOURCES

6.2 SEr•ING-7F WORKSTATION HARDWARE, SOFTWARE CONFIGURATION
. REVIEW SYSTEM STATES

2Z. 'REVIE- TRAFFIC STATUS WEATHER
6.Z.3 VERIFY THAT ALL REQU:RED DISPLAY AND COMMUNICATION SWITCHES ARE

IN PROPER LOCATION
K.2.4 PERFORM LOG-ON SEQUENCE AT DESIGNATED CONSOLE
6.2.5 ADJUST PARAMETERS AND DISPLAY TO PERSONAL PREFERENCE
6.Z.6 -CHECK DISPLAY FOR PROPER ALIGNMENT, USABILITY, AND SATISFACTORY

STATVS
6.2.7 SET-UF WORKSTATION ADAPTION PARAMETERS

6.3 RESPONDING TO TRANSIENT COMPUTER FAULTS
6.3.1 DETECT NON-ACCEPTANCE OF INPUT DATA

.1.4 E:<£CUT:NG SACKUF POC-.DU.ES FOR SECTOR SUITE FAULTS
6.4.1 DETECT OCCURRENCE OF SECTOR SUITE FAILURE
;.4.2 OBSERVE SECTOR SUITE DATA BASE RESTORATION COMPLETION MESSAGE

6.5 E:KECUTING BACKUP PROCEDURES FOR ACCC FAULTS
6.5i . E7ECT :CCT RRwE!E OF ACCC FAILURE
5.5.Z .REVET TO ACC, BACKUP PROCEDURES (TBD)

6.6 •EXCUTING BACKUP NAVAID PROCEDURES
6.6.1 DETERMINE AIRCRAFT NEEDING SUBSTITUTE ROUTING
6.6.2 MONITOR STATUS OF QUESTIONABLE NAVAID'
67.6.3 OBSER.VE SUBSTITUTE ROUTING ON DISPLAY

6.7 .XCUTING BACKUP PROCEDURES FOR COMMUNICATION FAULTS
7." Z DETERMIN!E C."MMUNICAT:ON' FAULT

6.7.2 ADJUST COMMUNICATION STRATEGY
6.7.3 SWITCH TO BACKUP RADIOiFREQUENCY

6.8 MANAGING PERSONAL WORKLOAD
6.8.1 DETERMINE IMPENDING CONTROLLPR OVERLOAD
4.8.Z, .ECHAN&GE,.SI5N INTRA-POSITION.RESPONSIBILITIES
',.2 3 REQUEST ASSISTANCEOR REIEF'

6,9 •"~IT=' ,G BACKUP PRC•E-URES FOR SENSOR OR TRACKING FAULTS
•.9.1 FECEIVE TRACKING ?AULT OR TRANSPONDER FAILURE

.:. EPQSITION'UPDATE/REAWSOCIATE :ATA BLOCKS
6. . I:,--UT1N. BACKF FROCEOURES 'OR LOSS OF FLIGHT PLAN DATA BASE

-.:..1 OBSERVE MESSAGE ON LOSS OF DATA BASE
S.010. DETECT FALU=PE TO UPDATE FLIGHT PLAN DATA BASE
.610.3 ENTER I•P,•- A AMEN-M-T. MESSAGE ON CONSOLE

6-16. i.4 ENTER FL"4HT -LAN ON 7ONSOLE
i.ll.! . E.E.VE. .. F=HT PLAN ON CONSOLE

4.1. RESP'NCTNG T0 TANSI:ENT VIECS FAULTS
n.11.1 DETECT UNRELIABLE VZSS COMMUNICATION

'7.,) PERFOFM C'±P•;ND2AT.N
". I FCFWARZING ?EFA;AT:IN ALERTS
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-T: 7 "1 =L~SC £..N
kz AZ:SE -,CCLE F R.E'S21S -7 EELA 2C::

AZV:1S7E c:r-:ýR F F:TEN27, A _7 :J-::NHw:S Z ECTOR

RESP:~:D:N :c EFARATION ALE:RT
-.. ECE:VE NCTrRLER~ : :CE CF D=TETIAL AIRCRAF-CN::T:

-.- ECEIV:E COTOLE CT:'-'_ FA MSAW l.N SECTCR
3 p RECEIV '_ T?~ '.r':C " A:RCFAF7 FLI:GHT PLAN EvLTIcN

Z2. RECEIV T C;RLE NOT IC NE DT F FLI.IGHT =LAN C:'NFL:CT-7

'. .3SIN

* . -I.EC FLIHT 'ATA DISPL[A*Y TC, ADJACEN CONTROLr ER
3 .4 REC EIV E AC CEPTANCE O'jF CNITCUT*"-

.-. RECEIVE R-EJECTIO OF oNc
4 ESPONDiNG To POTINTrrf'c

7. 4.1 RECEIVE CONTROLLER INITIATED) POINTOUT
7.4..4 ACCEPT PC 2NTOUT
7.4.31 REJECT POINTOUT
7.4.4 SUPPRESS FUJLL DATA BLOCK AFTER CiTU
*. RECEIVING NOTICE O F A:R.SACEr RESTRICTIONS

7.. RECEIVE NOTICE OF AIRSPACE REST R CT ION JRELEASE FFROm *, TCLR
SUPERVISOR

'.5.2 REQUEST RELEASE OF SPECIAL USE AIRSPACE
7.5.3 RECEIVE DENIA.L OF REQWUEST FOR RELEASE OF SPECIAL USE

AIRSPACE
-. FRWADIG JO"T'_E_ OF AIRSPACE RESTRI.CTIONlS

1.6.1 ADCVS-E CONTROLL.ER OF AIRS-PACE RESTRICTIN :MPOSEC
7 .6.2 ISSUE ADVISORY :N REGAP.D TO, REST'RICTED- AMRSPA.CH PRCZTMIT:y

7.7 RESP:`ONDI.NG TO AIRFSPACE RECONF1GU!RATIONS
7.7'.1 RECEIVE NOTICE: To TAKE OVER AIRSPACE

. RECEIVE NOTICE TO RECONFIG: EO
7.7.3 RECEIVE NOTICE TO RELEASE AIýRSPACE

7.8 PROCESSING FLIGHT PLANS
7.8.1 RECEIVE FLIGHT PLAN FROM PILOT
7.8.2 RECEIVE FLIGHT PLAN VERBALLY FOjRWA.RDE:D

A. 3, .fjE:RY PILCT ABC=T FLIGHT FLAN
7.9.4 QUTERY THE RELAYER OF A FLIGHT PLAN

-. 3ESPONDING TO0 CLEARANCE REQUESTS
.. : REtEtVE COJNTROLLER NOTICE ON REQUESTED CLEARANCE OF AIRCRAFT'

LEAVING HI1SET3

>3.2 DEY LEARANCE REQUEST F'R:M CONT7ROLLER
SUGGEST ALTENATE TO 'IMEARANCE REQ'UEST FR, -,M 1:ONT77,-,L:E-R

?. .4 RE:EIVE CL EAptLNCE REQC-UES'T F?(OM ACTOT.FS 5 =LO7 SUPERVISR
* . REC:EI'v CTROLLER REQUEST FOR CLEARANC E0APOA
-. 9.6 ZENY CLEARANCE RIEQOJEST

;. 7 SUGGE3*T CLEARJANCE AL7U.NATIVES TO PILO�
* .. ~ACKNOWL=C.E DATA LIrNK CERCEPENUES
?.9 APP'ROVE CLEARANCE REQUEST Fr-OM CONI'ROLLER

7.3 0FORWA.RD 'CLEARANCE P~EQUES'.1 T1 A.DJ;ACENT NOLE
. 0INITIATING CLEARANKCE!APPROVAL RE-UESTSr-

101REQUEST C.?AC~APPROVAL F!ROM AZJACE. 0 C L!, OLLER
- P:. ECEIVE CLEARANCE A.PPROVAL/CLEAPANCE R STR:'CT:ONS FTM ADJCN

'CNROLZ.EP
F. E0. RCE I *VE CLEARANCE 'DI'SAPROVAL/DE.NIAL .CM ADJACENT c tNTROCL_'ER

7.!J.4 RECEIVFAL=.NATE S'-UGGESTION FOR (-'EAR ICE.'APPýOVAL. ZE-UEZTF:
*OF ADJL NTCROI~

11 FORWAuRDING AMEN"lME1117 MESSAG-_ES
7 ~, F'ORWARZ FLI:GH7 PLA-N AlEDET.lRA!L

--RECEIE COTOLRALVICE OF'NBEF H LNAMEENCMEI7
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7.12 RECEIVING AMENDMENT ý2ESSAGES
7.1'.1 RE:EIVE FLIGHT PLAN AMENDMENT VERBALLY FCRWARCED
7.12.2 ADVISE CC-NTR0LLE'P UNABLE FLIGHT PLAN AMENDMENT

7.13 RECEIVING EEPARTURE MESSAGES
7.13.1 RECEIVE DEPARTJRE MESSAGE FROM CONTRCLLER/FSS/PILCT

7.14 FORWARDING AUTOMATICN STATUS
7.14.1 ISSUE NOTICE OF EQUIPMENT STATUS TO ADJACENT CONTROLLER/PPIOTi

SUPERVISOR
7.14.2 TER.MIINATE RADAR. SEVIE. TO AIRCRAFT
7.14.3 REQUEST PILOT POSIT.O•N REPORTS
7.14.4 RECEIVE PILOT'S POSITION REPORT
7.14.5 FORWARD FLIGHTr PLAN. VERBALLY
7.14.6 DELETE PILOT POSITION REPCRTS
7.14.7 CONFIRM COMPU-7TE? ACTICN DURING TRANSITION STAGES

7.15 RECEIVING NOTICES OF AUTOMATION OUTAGES
7.15.1 RECEIVE NOTICE OF STATUS OF ADJACENT ACF AUTOMATION EQUIPMENT
7.15.2 RECEIVE STATUS OF SECTOR SUITE FAILURE FROM CONTROLLER/

SUPERVISOR
7.15.3 RECEIVE CONFIRMATION OF COMPUTLR ACTION DURING TRANSITION

STAGES
7.16 FORWARDING CONTROLLER REQUESTED REROUTES/ALTITLUDE CHANGES

7.16.1 COMPOSE/ENTER REQUESTED ROUTE/ALTITUDE CHANGE
7.17 PROCESSING WEATHER INFORMATION

1.17.1 RECEIVE WEATHER ADVISORY FRoM ADJACENT CONTROLLER/SUPERVISORI
METEOROLOGIST

7.17.2 RECEIVE REVISION/CANCELLATION TO PREVIOUS WEATHER REPORT
7.17.3 RECEIVE WIND SHEAR REPORT
7.17.4 RECEIVE PIREP ON WEATHER
7.17.5 SELECT WEATHER/ADVISORY/UPDATE FOR 'DATA LINK TRANSMISSION TO

PILOT
7.17.6 ISSUE WEATHER/ADVISORY/UPDATE TO PILOT/ADJACENT CONTROLLER
7.17.7 FORWARD WEATHER INFORMATION TO SUPERVISOR/METEOROLOGIST
7.17.8 ADVISE SUPERVISORFLOW CONTROLLER OF WEATHER IMPACT ON

0• ROUTES/FLOW
7.17.9 RECEIVE CONTROLLER REQUEST FOR WEATHER INFORMATION
7.17.10 REQUEST WEATHER INFORMATION

7.18 RECEIVING NOTICES OF COMMUNICATION OUTAGES
7.18.1 RECEIVE NOTICE OF 'OMMUNICATION STATUS
7.18.2 RECEIVE NEW FREQUENCY ASSIGNMENT
7.18.3 RECEIVE NOTICE OF ALTERNATE COMMUNICATION PATH

7.19 FORWARDING NOTICES OF COMMUNICATION OUTAGES
7.,19.1 FORWARD NOTtCE OF COMMUNICATION STATUS
7.19.2 FORWARD NEW FREQUENCY ASSIGNMENT TO ADJACENT CONTROLLER/

SUPERVISOR
v.19.3 FORWARD ALTERNATEE COMMUNICATION PATH

7.20 RECEIVING NOTICES OF NAVAID OUTAGES
7.20.1 RECEIVE NOTICE OF NAVAID STATUS FROM ADJACENT CONTROLLER/FSS/

SUPFRVISORiPILOT
7.20.2 RECEIVE *UZSI•TTE ROUTING,
7.20.3 RECEIVE CANCE.LAT:7:N OF SUBSTITUTE ROUTING

7.21' FORWARDING NOTICES CF NAVA:D OUTAGES,
7.21.1 FORWARD NAVAID STATUS TO ADJACENT COWt"rROLLER/SUPERVISOR/PILOT
7.21.2 FORWARD SUBSTITUTE POUTING
7.21.3 CANCEL PREVIOUS SUBSTITU--TE ROUTING

7.22 PROCESSING AIRSPACE INTRUSI••ONS
7.22.1 FORWARD NOTICE CF AIRSFACE INTRUSION BY A NON-CONTROLLED OBJECT
7.22.2 RECEIVE NOTICE OF AI.RSPACE :NTRP USION BY A NON-CONTROLLED OBJECT
7.22.3 ISSUE ADVISORY IN RE2.ARD TO A NON-CONTROLLED OBJECT
7.22.4 ADVISE PILOT WHEN CLEA' OF NON-CONTROLLED OBJECT

7.23 RECEIVING NOTICES OF RUNWAY USE
7.23.1 RECEIVE RUNWAY USE CATA

7.24 FORWARDING NOTICES OF RUNWAY USE
7.24.1 FORWARD RUNWAY USE DATA
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7.25 FORWARDING NOTICES OF CONTINGENCIES
7.25.! DETECT A PILOT OR AIRCRAFT PRnBLEM (E.G., HYPOXIA)
7.25.2 ALERT DESIGNATED PERSONNEL OF AIRCRAFT HAVING FLIGHT PROBLEMS
.7. -';. 3 FOPWARD C''NT !N3ENCY INF%, MATIt)N T0 ;UP:rERVI-'l0R/A.DJACENr

7.26 CONTROLLER
RECEIVING ALERT INHIBIT NOTICES

7.26.1 RECEIVE SUPERVISOR NOTICE TO INHIBIT ALERT
7.27 BRIEFING RELIEVING CONTROLLERS

7.27.1 BRIEF RELIEVING CONTROLLER
7.28 RECEIVING NOTICES OF SPECIAL OPERATIONS

7.28.1 RECEIVE NOTICE OF SPECIAL OPERATIONS-
7.29 FORWARDING NOTICES OF SPECIAL OPERATIONS

7.29.1 FORWARD NOTICE OF SPECIAL OPERATIONS, TO ADJACENT CONTROLLER/'
SUPERVISOR

"7.30 PROCESSING OF AIRCRAFT WITHOUT RADIO
7.30.1 RECEIVE INFORMATION ON LOSS OF RADIO CONTACT WITH AIRCRAFT
7.30.2 CONDUCT RADIO/RADAR SEARCH FOR AIRCRAFT WITHOUT RADIO CONTACT
7.30.3 ATTEMPT ESTABLISHMENT OF COMMUNICATIONS USjNG TRANSPONDER/RADAR

EQUIPMENTF
7.31 PROCESSING OVERDUE AIRCRAFT

7.31.1 RECEIVE INFORMATION ON OVERDUE AIRCRAFT
7.31.2 CONTACT FACILITY ALONG ROUTE OF FLIGHT TO SECURE INFORMATION ON

OVERDUE AIRCRAFT
7.31.3 CONDUCT RADIO/RADAR SEARCH FOR OVERDUE AIRCRAFT

7.32 RESPONDING TO INTERMITTENT RADIO COMMUNICATIONS
7.32.1 EXPLORE WHETHER OTHERS ARE RECEIVING AN AIRCRAFT'S

TRANSMISSIONS
7.32.2 ISSUE ALTERNATE COMMUNiCATIN•, FOR AIR/GROUND TRANSMISSION

7.33 RESPONDING TO FLIGHT FOLLOWING REQTIESTS
7.33.1 RECEIVE PILOT/ADJACE!JT CONTROLLER REQUEST FOR FLIGHT FOCLOWING
7.33.2 DENY FLIGHT FOLLOWING REQUEST
".3%.3 REOUEST/ASSIGN BEACON CODE TO AIRCRAFT
.33.4 ISSUE TRAFFIC ADVISORY IN REGARD TO TRAFFIC PPOXIMITý .

7.32.5 ADVISE PILOT WHEN CLEA.R OF TRAFFIC
7.34 PROCESSING FAD NOTICES

7.34.1 RECEIVE A FAD NOTIC7E
7.34.2 CONFER WITH PILOT THRU ATCT ON DESIRE FOR FAD lNTENTTICNS

7.35 PROCESSING FLOW CONTROLiMETERING NOTICES
7.35.1 RECEIVE REQUEST ROUTZ/ALTITUJDE CHANGES FROM ANOTHER

CONTROLLER/FLOW CONTROLLER' SUPERVISOR
7.35.2 RECEIVE A FLOW RESTRICTION

.,35.3 RECEIVE METERING DATA FROM FLQW CONTROLLER
7. 35.4 REQUEST FLOW CONTPROL BE 'M.POSED
7.35.5 NEGOTIATE DELAY TECHNIQUE WITH PILOT
7.35.6 FORWARD REQUESTED ROUTE,'ALT:TUJCE CHANGES TO ADJACENT'

CONTROLLEýP/FLOW C0NTROLLEP'/StPE.VIZS.R
7.36. ISSUING DEVIATION ADVISORIES

7.36.1 ISSUE ADVISORY IN REGARD TO FLIGHT PLAN DEVIATION
7.37 RECEIVING TRANSFER QF CONTROL

7.37.1 RECEIVEOBSEPVE HANDOFF
7.3>.2 ACCEPT VERBAL HANDOFF,3START =RACY
".37.3 PEJEC"T KANDOF'F
7.37.4 ACCEPT AUTOMATIC HANDOFF

7 VERIF 0MMUNICA'.TINNS WITH PILOT ON TRANSFER OF CONTROLOR
DEPARTTURE

7.37.6 'VERIFY AIRCRAFT ALTIT7JE Nni, P.LOT ON TRANSFER OF CONTPOL
OR DEPARTJRE

7.37.7 CONFIRM DATA LNY C 'MMUN:CAT:,NS
7.38 INITIATING TRANSFER OF ,FNTRL

7.38.1 INITIATE HANCOFF
7.38.2 OBSERVE AUTOMATIC :NTAT.JN -.F HANDOFF
7.38.3 RETRACT HANDOFF
738.4 RECEIVE HANDOFF A='r--":AL-"E
7.38.5 CONFER ON TRANSFER -r ,7"-TRL ... H -R TE NTROL""ER

B-6
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7.38.6 ISSUE CHANGE OF FREQUENCY TO PILOT
7.39 RECEIVING NOTICES OF'RADAR SENSOR STATUS

7.39.1 RECEIVE NOTICE OF RADAR SENSOR STATUS FROM ADJACENT CONTROLLER/
SUPERVISOR

7.40 FORWARDING LaOTICES OF RADAR SENSOR STATUS
7.40.1 FORWARD NOTICE OF RADAR SENSOR STATUS TO ADJACENT CONTROLLER.

SUPERVISOR
7.41 REQUESTING TEMPORARY RELEASE OF AIRSPACE

7.41.1 REQUEST TEMPORARY USE OF AIRSPACE
7.41.2 RECEIVE RELEASE/USE OF AIRSPACE
7.41.3 RECEIVE REJECTION 07 USE OF AIRSPACE

7.42 RESPONDING TO TEMPORARY RELEASE OF AIRSPACE REQUESTS
7.42.1 RECEIVE CONTRQLLER REQUEST FOR TEMPORARY USE OF AIRSPACE
7.42.2. FORWARD APPROVAL FOR TEMPORARY USE OF AIRSPACE
7.42.3 FORWARD DENIAL OF TEMPORARY USE OF AIRSPACE
7.42.4 SUPPRESS MAP ASSOCIATED WITH TEMPORARY USE OF AIRSPACE

B-
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APPENDIX C-TRACEABILITY MATRIX

From Fo

CORL. A004 COAL IA002 AAS
I . SYSTEK,'-LVEVL

ISUJNO SUBPWOC[SS DESCRIPTION ITASKMI TASK DEFINITIOM SPECIFtCATION

1.22. 2EE 7t 3TBE MLESSAGE . .BzE?.E I 'Zv. 7HAYGED
Er':PMEV7 -:FE7A:::NA2. zAI"-'-

1.23.3 RECEIVE ERROR REPOFrIS .Z.2. ISSERVE ZZSPL.AY NJEWi CAGE
~ ?E~cE: ~ 7 TPGKN ~A2T

TRANiSPONCER FA2.LýrE

2.3.1 RECE!*,E FORWARD WEATHER :. PEC-E2VE ;N~LLR EQJEST FOR WEATHJ.>E 23..
DATA REQUESTS :NFORMA'-: N

2.4.1 REQUESTiRECEIVE WEATHER3 '37* REQ.UEST WLTHER :NF-,R~KAI0N 3. ...
OATA

5.2.2 RECEIVE WEATHIER REP'PT 'JP[ATE3.12363
RECE:V-E 3WEAT'.EZP AZV.':S:PY FROM ADJACENT3.2 3.3
CONTROLLLER. SUPERV:ISGR MEFOLGS

i- *72 RECE:IVE FE.:-::NiANCEJ.LATI,ýN TO PREVIOUS 31>.1_.3.6.3
WEA-KER RPOPCk

5.. qECEV'E 4EA"HEP SRllJTNCERMMTOOOIS ......
RECE:VE SEAqER A!;?-=3 .. L3..

5. RECE-VE SI&EAT. aIR'L:M FRM4EPTO - 3.'. i..36. 3
5.1.4 ENTER f'i~pu NBTO 5S)4 312..6.

'.'] RECE.'E 2ND 'REAR REPIýPT 3.I...
7.17.4 PECEI.', PIREP ',N WEA734EP .. I23..
>7.177 FORWARD WEATHER :NF<CRMAT!ON TO 3>....

.SUPERVJI SO.P: LEOROLC~cST

2.7.1 ASSESS WEATHER CONDMTONS 5.4 EIMRMINE WHE-WER RUNWAY --3NDITIONS HIAVE 7L....
HAKEO3

5.. BSER.,E DISPLAY )F WEATHER
1-NE. iNTYNS:lr BASE lHEI,;HT'"OVDEKEN

5 b DETERMINE 'WEATHER !"PACT ýN ROlJCES.FL0W 3.....
5.=.IEEMIr3E i44EHE--lR ISABLE FLIGHT LEVEL HAS .-.. 3..

Is. 5 .ýE-EPMLNE WHETHER -')NTPOL ZONE 13 .F11"'VR 3.>. 1. 33.6.2

>17.8 ADVISE SUPERVISORFt..3W CONTROLLER Of WEAlTM .>.13..
IIMPACT )3M ROUTE"S FL-OW

2.7.2 ~ ~ ~ ~ ~ ~ 1E 4IF ATITE SEIN JRIFYAIRCRAf- ALTITJDE WITH PILOT2.7.2 ~ ~ ~ ~ ~ ~ ~ ~ P VE"ALITRSTIGO RANSFER ;'F :oýNTPIL BP DEPARTURAE

Z.8. 3 ISSUE WEATHER ADVISORIES '.3.6 ISSJE WEATHER ADVISORY, 'JPOATE TO PILOTIAD.ACENTr

5.1.5 DETERMINE WH4ETHER ADJACENT CONTROLLER OR
?Il:.T N4EEDS WE&THEP ALV:SOPY
DýETERMINE AL-1TVDE POITrE CHANGE TO BYPASS
3EVrERE WEATHER

I,5 SELECT7 WEAT`HEP'ADVrSORPY'.UPOATE FOR DATA LINK
TRANSMýISSION 7-, P!12/C

3.. PECEIVE'FORWARD PROPOSED 4.4.)~ -MP~'SE ENTR.M FL32HT PLAum2....
F'L;GHT PLANS 4.4.4 ELLETE NEWN F'LIZHýT PLAN ALERT 3.....

4.4.5 REVýW tL:;HT P!,AN FO EPP-JRStDATA 371...
-IST SEQUENICE

4.4.: REVIEW F[.:L'HT PIAII FOR '-OMPLETENESS3.....

FLIGHT PLANS 4.4.. OBSERVE NEW4 FLIGHT'. PLAN ALERT
24 PL'EC'T F7E ` F.T:NO- P 'PkI-RY ICH:E.ME . 3...

P . E7EI*E FLIýHT PLýAN FFM PILOT
., .3.1 33, FL_::HT PLAN 'ON :NOE3>...
* ' 2 EPY P:'-

T 
ABn'JT FL:HT PLAN V'43.3

* RE-EIVE FL_:CHT P'LAN AERBLLY FORIRARDED.2:3..
* 4. -OY "HE RELAYER F A rL2..ME PLAN 3

;FCE.I.E FL2H LAN AMENDMENT VEPBALLi . ....

PECEI'A! F>RPWAR FLIGHT 4.! 3 P~EET r L::HT PLAN AmENmENTwx.221..
PLAN KKNO4MENrS . .. F PWARD F'.lH P'.AN AANC4KEN'C IEPBALLI .-. ..

4.4 E.LCEM NEld IG:HT P!.AM ALERT 3722..
45* RE-E:VE '1;H AN LPCNMENT FrŽO -'wIP'rr! >.13P

kZV2E:~ TOLE 'OdABLE FLGTPLAN >. L3.

3.3.2 PROCES:S LEPAPT!JPE TIME . 2 E-/E LrFAIPARR E33 FPOM
:UFGRIAT4N . T'EFSP*J-7

T34IFY ARRr.L:.:EWII4 PILOT
.54 TPAN!"FER 'F NTR- %. ýP DEPARTRE

..3.5 MEP TRIAL C-EFAIQ7-RE 7:ME
.4. N71-P ZEFARi'JPE MEZ2AGE

3.'.3 PEMEVE FAWARO Fft:,H *F.. 3:FT :LL PLI~2AN QEADOIUT 3.1 23. .4
PLAN 'LATA FR P-k:E .11" 2.4$ 'ATA BL'aCKi( <C')3.'.13.3

FY.A.M2NE -PAOPY :NFIPNATI .N N MAICRAE-
k ,.'~ C f?: CTFDT rAPIAO FLIGHT PLAN nISPtAY 1 .1 P3

C.1



From Fromi
COAL A0O4 COAL A002 MAS

I ' SYSTEM-LEVEL
SUBNO SUWIUcSS T(SrRIPTION TAHO TASK INFIN1TWON SPECIFICATION

F--_ :A7A

- ~ ~ ~ ~ _, : A 7 .N :7

4.. ~PE~CK?*PPA:RLN F -r -. qN EFC '-- 7- 3YU4V 2.3

4..14.11 TEM!ATE JSPEMf "ACYS Tr4:YF .1
4-.32. REQUFETS'RECE3VE TRACK -X :A-A 5,;7~ TO 7i 1.3Zl

E~w.AJ.A '

OUTPV DATA 4 N S - )AF-

ýEý :,N ',* :A7 PEASS4C(A!E :ATA BLOCKS -

5.4.3 FORWARD. 3_.~ - ~ ~ A.N A_7=r -, PFfE :E`J IAT ',N 3.:.

NON- NfFOpmANCE NOTICES S -:cE :F A:Pl~AF- .

r-F £. F~5~z~ F~ AIPC-AFT .

F- 'AN :E.A: N.

5.5-3 PECE:-.E "RACK STA1rJS 3.1AN A~T7.F A& P 17 :F-2:AT';N2.

S.6 :DGRr!NATE Wr~r AIRCRF 4. 'LPYF:ý ZEfALRLNC MLAJr ,tr
TO DE"MINE PEASCNS Fý, \3.'UAN _:mLAr:W-

1407.1-- CMTOPKANCE 4. VPf ' -, E-;AF- e,ýM' ANrE WI-'rH :LEAPASCE

. 2 FOPWAAD NON- JW'ýPMANtA RE-~7( MOR.qAL FL:GJT PLAN
--zRRC~r~om TO AIRCRAFT 3.,; .E kr', 4 f .1

F:,.M PLAN _-J';SA C

-5.2 Pmc~mV P43Abi -ONrt2CTr k-4~ J:E -. `',:L- rPCT"NT:AL -SAW.35.

'SAW :V'.'A -4 P LARm 3.' 1.1.3. 5 2

~F: -I- AMC)~i N

ELL APE P- NIý TIRA! H At'AY

2.5-SA :4 NHA=' APC 15 N F EARA.....1.....3.5.22

:-AT:N :F 354j.A 714 ,7~A.NtAI'L3
CtRFN ,m'rE AL:_77 F -'2Am N(ý-:cE Fl3'2....

6.6.2 'L'CV!7E'R ACK/ALASPACE 2.15.4 :,*.', 4L01 ýj ALCv P JCFE'PA i.7.. ..

LA :N F ýLI 4.,AT .14 .74ALAJ.Z..5
E.57 F- EE F : . &:iZ F-MC.ZA N 7 E.4) A . . . .

.. 2 rEF-E!VJK PACY'AIPSPACE 2.2.4 ,4 A:, PAL4j F3' 23..
or.:C-3 '.3:' NAL- L7 ErA$

f'. 7 2 veyCEiVll F'. I F L..M AN AkSU,5F-'4)' N-NFTR'LL=

m.WECT :ONrL:rTg A:A!FA *r :4r-t': N7 -4 11

F * -,; 'I E :3T~7 N BY A

F*Wý .. T: F4 F A 4R" BNYA

)5,;E= :'ýNTWOL~ N , i.7 :4LF N.IFhP3A'

In N''N 'N PIL E

6ý.l I MABLU~SABLE AL17r N F-; A:%' P1 F-4'P~l :AFT



F~om F ronm

CORL A004 CORL .A002 A
SYSTEM-LEVEL

SUlmD Su3 CESS DESCRIPTION TASKNO TASK DEFINITION SPECitFCATION

7 '~ :7i_.- - :: = 7:NE: E AREA
- s. A 7 5*' ;PcVP .3LPFRE3S::R

:%- wA F"N-_% :NF:cF:= APEA

* '. 'E :*'~2 F 'NALZ4T;-....

~~v ~ A - .tPAr -1- ?E SERARATM .. 2.3S

By "'9N rwkm . P 1E tQA
-~- ~ Ar- ~ ALL-AT 74BIC '.ON'. 35

AhL:.. Y F _4rL::T ALEAT NOTICE

Z 5)1 5 7 _4F'_7 ALEP FýR PAIRE= AIPCRAET 3(A...

* . E. .E7, 3.. AT::.N :::TPI.AY F':R POTL'Ir:Ar 3?7.1_.3.SAl
A PdF 3EF&APA:N STAr"DARos

.4 PRO,= A.P'PAF.: F',PE

*5 FEAý-U` QAlW:;E SEAP:,4G.T:.qE FO)R Ali AIRCRAFT

4E*E . .:IAT FLAX ::3P.AY F'3R PRESENTrA#0,00 .. ~L3..
F=RE A.PFAA. 3-EYPAAT:-M
ýE'''E 4PL. OT:E )Ff PVYTEKT!AL

A PCPAI :24F:77 :N SE=CTR

.,I EC-EI-E FR'.PWAR REýtUETS, . . A F:.A( F'ýR :MACTIVE FLGHT PLAN

FOR :..EAP.ACE ~A.J~
- . =7E :EAJAAICE APPROVAL. FR(M" ADlJACENT

F-6k'~Ai-Z 7.EAPANCE ZEQI.TEST '0- ADJACENT

7.. RECEIVE FORWARC REQUJESTS ;~'E.2EAA EA.PP9)VAL. -LEARAMCE

FOR C.E.AKANCE 77 NS F~l-m AZV:AC-"VT d~OL.

* E-E:'.'E 4017-~E N PEQL3EST=
_F3MAXACE F' A:R,1Ar 'ZEAV:NC miIS SEC.OR

A777 FFS P2..T7 VSPEIV3Sý
*VS AcymrWL.lV;E :A.AT .. :4X -'.EAPANCE PEQUEST

P AiZPRE'.':;S" :STT POllING

33 P'7F'.tE P.'-T P.AC4AE:r 7)WTRPOLLED RCQUEST FOR

..3 RECEIVE. PE3TRTP!7-_ ',F:F.N 4.:T 3PEL:AL, USE AIRSPACE
AIRSPACE :MF.RPAT:':N -* Lz'

w E :F:.'E N':., 't -.F AIP3PA:E PCSTRICT*ZN RELEASE

L->m: 4E 4IETHUEI AT': -,VRoa. SPECIAL
* 'SE JýIRSFACE

7's ASSESS IAPACT IF : .~ F'7 -"UAL. F%:;P- Pt," PROBE
:'UEARAACE REý.UEST. 4-.;! -L 7 - IT.AL. '!f :E~MDT3 r: :,9*C."

* ~ A.( NL::4SF'lR FOOV:IDNG Ft I Qf

;fk 7*zP.AY F' A :NACOT:VE F.:.;HT PLAN '13

*4-L' M'rTPLAN REAZ`:T
7 _: -:_. -'7kKAfr F'_: -.W- PLA.N O:.

- ~ ~ ~ L k% S ... S ~:AAROAL, CEI4AZAL FPCPP

_7. 7 43 F-Z,,P k4A,:rVT :^'TROLfLE

* ;ccr:. P~rE. 71AT ::.W"EAACE R ETFWPO1

*': . 'TNA:T '' 7:: '4F7
k .P- 7 .A. .F..tE ýVAJAP I

t rs:7. ;ud2 77 . A'ATE '::w_ _T ;ESCLJTOlN ADVI30REES

W! s:ER :EP"7WE -F r pk.r.'RE. 'lS!ACE FRON Z:ONTNL
P A -T!. N
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From From

r SYSTEM-LEVEL

II SUEPRCESS DESCRIPTION AKfl TS DEFINITION SPECIFICAT1O4

.'3 7:ONS:DZE ARR:V, PA7EFIN wA :1E;ozr :,ý o c:
3.4'T FF:: SEM-CE TOBLSH,.zHMOr!F7

7 4 -ONSICER WEAT.HE i{AlCES . E-'-'-:NE :MPACT. ý ;3?J iO S,F-034

-'!:NýE EýTMEp ':SAK:E Fr.:;3Hr LZ.T'E HAS

ZE--".:3E R:: sE.~uTE ZHAMOGE TO BYPASS

4 E-ItN:14E A44E-NS RUWWAY :'2NvzTONS RAVE

?.. :ONS,:ER FLOW CONTROL 3. 3 -'ALUATE 7ONS-AIN'T EFFECT ON FLIW
:tINTRF-r 'C NEW4 F7-- -UENJCE

3.,.4.-ElNE TWE 7E410d:7E FIR A DELAY
NF If P:L3:' THRu ATCO ON DESIR O A

VMO3 ATE CEEL.ýY EC14HN:'UE WITH4 PILOT

*.6 CONSMEP AIR TRAFT:C M. MN AMIIERV TO ESTABLISH, RESTORE
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.NXrORMATION CCNTWROLLER, FLOW CCNTPOLLEi. SUPERVISOR

7.35.6 FORWARD C"1RAFT.: Fl•OW DATA TO ADJACENT 1.7.,...3..i
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6.1 FO)RMILATrI£COORDINATE 3.1.4 DT:MIN , THE TECI•tQUE •'0 A DEL.AY 3.7.1.1.3.4.5
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CONTRO.IE/SUPERVIZ•P

7.19.3 FORWARC ALTI'FNA'E CCUN.AIZN '
7.32.1 EXPLORE WHET"HEM 01.HES ARE ,s:E:-:NG AN

AIRCRAFT"S TRANSM'SS:CNS

11.1.1I PERFORM LOCAL FLOW 1.1.1 EVALUATE CONSTRAINT EFTECT CU •-9 3 .'.
CONTROL 3.1.2 CHOOSE :Es:R= SE2••I•CZ.

3.1.3 SELECT N104 F'LW •5UVEIJC 3. 7 2.1.5
3.1.4 DETEMMINE THE .tCHN:-UE FOP A .EAY ... .. 5
3.4.2 PROJECT TRAFF:C SE;UENCE TC ESTAEL:SH.,C:F ' .. . -5

APPROACH FLOW TO AIRP,:RO CR SECTOR

.1.4.2 MANAGE PERSONAL WORKLOAD 6.8.1 DETERMINE IMPENDING -'NtfqOLLER OLTnLOAD
6.8.2 EXCHANGEJASSIGN INTRA-POSITL^N

RESPONSIBILIT:ES
6.8.3 REQUEST ASSISTANCE OR PELIE

11.5.2 BRIEF R•f.IEVING 7.41.1 BRIEF RELIEVING CONTROLLER
CONTROULE

12.1.1 EbTER ATC DATA. ATC DATA 4.5.2 HIGHLIGHT FLIGHT PLAN POSTING FOR REMINDER
REQUESTS ACTION

4.5.5 DELETE FLIGIHT PLAN ANB2EflMEwr HIcHL,,TC-:NG
6.2.4 PERFORM LOG-ON SEQUENCE AT GESIGNATED CONSOLE
6.2.5 ADJUST PARANBERS AND DISPLAY TO PERSONAL

PREFERENCE
6.2.6 CHECK DISPLAY FCR P'RFPER ALIOWNlNT. USAB!LITY

AMD SATISFACTORY STATUS
6.2.7 SET-UP WORKSTATION ADAPTION PARAMETERS
6.2. 3 VERIFY THAT ALL REQUIRED DISPLAY AND

COMUJNICATION SWITCHES ARE N PROPER LOCATION
6.10.5 RESEQUENCE FLIC14T PLAN ON 'CONSOLE

12.2.1 OBSERVE ATC INFORMATION 3.4.3 OBSERVE RANGE/BEARING BETWEEN AIRCRAFT .
6.6.2 MONITOR STATUS OF QUEST::INABLE 7AVAZI
6.2.1 REVIEW SYSTEM STATUS

13. 1 2 PERCEIVE iXTERNAL FAILURE 6.3.1 DETECC NON-ACCEFTAmcE OF INPUT DATA6.5.1 DTECT OCCURRENCE OF ACCC FAILURE

6.10.1 OBSERVE •.ESSAGE oN LOSS 'F DATA BASE
6.10.2 DETECT FAILURE TO UPDATE FLIGHT PLAN DATA

BASE
7.15.1 RECEIVE NOTICE OF STATUS OF ADJACENT AC:

AUTOMATION EOU IPM5.73T
7.20.1 RECEIVE NOTICE OF NAVAID STATUS FROM ADJACENT

CONTROLLERIFSS/SUPERVISOR, F !LOT
7.21.1 FORWARD NAVAID STATUS TO ADJACENT

CONTWOLLER/SUPERVISOR) PILOT
7.39.1 RECEIVE NOTICE OF RADAR SENSOP 3TATUS FROM

ADJACENT CONTROLLER ISUPER V 150R
7.40.1 FORWARD NOTICE OF 5ADAR SENSOR STATVS TO

ADJACENT CONTROLLR,/SUPERVtSOR

13. 3 PERCEIVE SECTOR SUITE 6.4.1 DETECT OCCUR.•NCE OF SECTOR SUITE FAILURE
COMMUNICATIONS FAILURE 6.11.1 DEVECT UNRELIABLE VSCS C,O•MUNI,-AT7:N I

7.14.8 INFORM SUPERVISOR OF OCCURRENCE !F SECTOR
SUITE FAULT

6.7t r DETERMINE COMMUNICATION FAULT
7.1S.2 RECEIVE STATUS OF SECTOR SUITE FAILURE FROM

CONTROLLER. SUPERVISOR

13.4 DIAGNOSE ERROR 7.14.1 ISSUE NOTICE OF EQUIPMENT STATUS TO ADJACENT 3.7.1.1.1.3.3
COdTROLLER/PILOTI SUPERVISOR

13.14.3' EXECUTE BACKUP PROCDURES 6.4.2 ,BSERVE ACCC DATA BASE RESTORATION .)MPLETION
MESSAGE

6.5.2 REVERT TO ACCC BACKUF PROCEDURES TI•D
6.7.2 ADJUST COMMUNICATION STRATEGY
6.7.3 SWITCH TO BACKUP FREQUENCY
6.10.3 ENTER PISPLAY AMENDM-ENT ,MESSAGE ON COkSOLE
6.6.. MONITOR sTATUS OF QUESTIONABLE NAVAID
6.6.3 OBSERVE 3UBSSITJ't rtOVTING ON DISPLAY
7.14.4 TERMINATE RCDAP CRVICE TO AIRCRAFT
7.14.7 ,CNF-PR C.QMPJIIER A.T[IUN DURING TRANSITION

STAGES
7.15.3 RECEIVE.•O•NFIRMAT:ON )F CCMPU'TEP ACTION

DURING TRANSITION STAGES
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APPENDIX D
GLOSSARY OF TERMS

ACTIVE FLIGHT PLAN-A flight having met certain parameters or certain events, such as becoming

airborne. requiring action on the flight, taking it from an inactive to active state.

ACTIVE SECTOR-A sector providing 'air traffic control in one or more assigned fix posting areas.

ADAPTATION -Unique site-dependent data required by the operational program to provide the flexole
capability necessary to allow it to function at irnividual sites.

ADDITIONAL AIRWAYS -Adaptation capability available in the Area Control Facility for designating a
class type function for displaying airway data which normally are not observed at the particular position. For
example. a low altitude sector desires to observe the high altitude airways which could be displayed by
dashed lines instead of the usual solid lines.

ADJACENT FACILITY-A facility whose assigned airspace borders that of the facility being discussed.

ADVANCED AUTOMATION SYSTEM (AAS)-The system to replace all existing en route and terminal ATC
systems. as well as provide automation in airport control towers.

ADVISORY -Advice and information provided to azsist pilots in the safe conduct of flight and aircraft
movement.

AERONAUTICAL AND METEOROLOGICAL (A&M) DATA DISPLAY-A Logical Display that contains
S OS weather and other information in tabu!ar format that affect flight operations but are not directly related to a

flight.

AERONAUTICAL RADIO INCORPORATED (AFPINC)-The company formed by the major airline com-
panies to provide air ground radio communicat:oqs for dispatching information. Communications included
are: push back time, departure and arrival time, gate time and data, progress reports to the company
disoatcher, and weather information.

AIRCRAFT CLASSES- For the purposes of Wake Turbulence Separation Minima, Arc classifies aircraft as
Heavy, Large, and Small.

AIRMAN'S METEOROLOGICAL INFORMATION (AIRMET)-In-flight weather •dvisories issued, only to
amend the area forecast concerning weather phenomena which are of operational interest to all aircraft and
potentially hazardous to aircraft having limited capability because of lack of equipment, instrumentation, or
pilot qualifications. AIRMETs concern weather of less severity than that covered by SIGMETs or Convective
SIGMETs. AIRMETs cover moderate icing, moderate turbulence, sustained winds of 30 knots or more at the
surface, widespread areas of ceilings less than 1,000 feet and/or visibility less than 3 miles, and extensive
mountain obscurement.

AIR'NAVIGATION FACILITY (NAVAID) -Any facility used in, available for usein, or designaied for use in aid
of air navigation. Included are landing areas, lights, any apparatus or equipment for disseminating weather
information, for signaling, for radio direction-finding, or for radio or other electronic communication, and any
other structure or mechanism having a similar purpose for guiding or controlling flight in the air or the landing
or take-ofl of aircraft.

AIRPORT ENVIRONMENTAL DATA DISPLAY-AtLogical Display that. contains data from airport environ-
"-"' . mental sensors.
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GLOSSARY OF TERMS
(continued)

AIRPORT PROXIMITY PROSE-The automatic detection of the intersection of any flight plan with special
use airspace which may not be freely used by aircraft.

AIR TRAFFiC CONTROL TOWER (ATCT) -A fac:itty provid'ig airport traffic control service. There will be
apIr.roximately 300 ATOTs, each with a Tower Control Computer Complex (TCCC). The TGCC shall support
three types of ATCTs:

ia) Towers with environmental, flight data. and surveillance displays.
tbi Towers with environmental and flight data displays.
ic) Towers with only environmental displays.'

AIR TRAFFIC CLEARANCE- An authorization by Air Traffic Control, for the purpose of preventing collision
Detween xnown aircraft. for an aircraft to proceed under specified traffic conditions within controlled airspace.

AIR TRAFFIC CONTROL (ATCI-A service that promotes the safe, orderly, and expeditious flow of air

traffic, including airport, approach, and en route air traffic control.

AIR TRAFFIC CONTROL FACILITY--A facility that provides air traffic control service.

AIR TRAFFIC CONTROL RADAR BEACON SYSTEM (ATCRBS)-See Radar Beacon ATCRBS (Sec-
ondary Radar).

AIR TRAFFIC CONTROLLER-A person authorized to provide air traffic seivice. Refers to en route and
terminal control personnel.

AIRWAy - A control area or portion thereof established in the form of a corridor, the outline ofwhich is defined
by radio navigation aids.

ALERT AND RESOLUTION DISPLAY-A Logical Display that contains information for the Controllers'
immediate attention.

ALTIMETER SETTING--The barometric pressure reading used to adjust a pressure altimeter for variations
in existing atmospheric pressure or to the standard altimeter settinq (29.92).

ALTITUDE RESERVATION (ALTRV) -Airspace utilization under prescribed conditions normally employed
for the mass movement of aircraft or other special user requirements which cannot otherwise be accom-.-
plisned. ALTRVs are approvedby the appropriate FAA facility. ..

I
ALTITUDE RESTRICTION-An altitude or altitudes stated in the order flown which are to be maintained until
reaching a specific point or time. Altitude restrictions may be issued by ATC due to traffic, terrain, or other

,airspace considerations.

AREA CONTROL COMPUTER COMPLEX (ACCC)-The common automation system equipment and
software that support control of aircraft in a specific area, and which is located within eachArea Control
Facility. The ACCC is one portion of the AAS.

AREA CONTROL FACILITY (ACF)-The planned 23 facilities that will result from consolidation of existing
ARTCC and TRACON/TRACAB facilities. An ACF may be formed from an exrstingARTCC or may be created
in a new building. The number, location, and implementation dates of ACFs will be in accordance with the
National Airspace System Plan. There would be 20 CONUS ACFs converted from ARTCCs; plus Honolulu,
Anchorage, and the New York TRACON. Each will eventually accomplish all en route and approach/
departure control.
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GLOSSARY OF TERMS
(continued)

AREA SUPERVISOR- Supervises the operations and the Control positions of a designated area of the

facility s airspace. Directly responsible to the Area Manager during the vatch.

ASSIGNED ALTITUDE-The current authorized altitude for an active flight.

ASSOCIATION, .. The process whereby a track position is compared with a position interpolated from the
flight plan to dermine whether the flight is :n conformance with the flight plan.

AUTOMATED EN ROUTE AIR TRAFFIC CONTROL (AERA)-The enhanced ATC automation system of
the future.

AUTOMATED RADAR TERMINAL SYSTEM (ARTS)-Comouter-aided radar display subsystems capable
of associating alphanumeric daia with radar returns. Systems with varying functional capability, determined
by the type of automation equipment and software, are denoted by a numberletter suffix following the name
abbreviation.

BASE OPERATIONS ( OPS)-The military equivalent to a combined airline dispatch office and FAA
flight service station, BAbuPS provides flight plan filing, weather briefings, and other pilot related services.

CENTER WEATHER PF OESSOR (CWP)l-A syster that will process current weather radar, alphanu-
rnenc. and graphic weatt.... data for use in ATC facilih es,

CLEARANCE APPROVAL- An originating sector may coordinate a clearance for the approval of an
adjacent sector if the flight will presently enter the adjacent sector's airspace.

COMBININGiDECOMBINING-Adapting to tratfic loading. At least two, but usually not more than three
sectors, are combined when converting from day to niqht watches or to acjust Controller workload. This is a
short-term bperational rearrangement of sectors and does nct involve any change in wiring to the positions.

CONFLICT ALERT-A function of certain air traffic control automated systems designed to alert radar
Controllers to existing or pending situations recognized by the program parameters that require his immedi-
ate attention/action.

CONTROLLED AIRCRAFT-Aircraft that are participating and receiving traffic separation service from the
ATC system.

CONTROL SECTOR - An airspace area of defined horizontal and vertical dimensions for which a Controller
or group of Controllers, has air traffic control responsibility. Sectors are established based on predominant
traffic flows, altitude strata, and Controller workload. Pilot-Controller communications during operations
within a sector are normally maintained on discrete frequencies assic,'ed to the sector.-

DATA BLOCK OFFSET-nThe distance and direction the data block is placed with respect to the target. The
data block is attached to the corresponding target by a line called a leader. An automatic data block offset
algonthm will be implemented in the AAS.

DISCRETE BEACON CODE -A unique train of electronic pulses transmitted by an aircraft transponder in
reply to a radar beacon interrogator. A four-digit octa! code in which one or both of the last two digits is other
than zero.

FAILSOFT- An ACCC Mode in which a reduced set of services are proyided when failures have reduced the
quantity of operational elements needed for Operational Mode;

O-3

........................................



GLOSSARY OF TERMS
(continued)

FIX-A point on an airway used for aircraft navigation and or position reporting.

FIX POSTING AREA (FPA)-A volume of airspa,'e. bounded by a series of connected line segments with
altitudes, wlich is assigned to a sector.

FLIGHT DATA DISPLAY--A Logical Display that contains flight information for aircraft of interest to
Controller positions assigned to the sector.

FLIGHT DATA ENTRY (FDE) -A set of flight data for one aircraft shown on the Flight Data Display. One FDE
is analogous to one paper flight progress strip in the current system.

FLIGHT DATA READOUT- Flight data on one particular flight that is chosen by the Controller and is
displayed in the Flight Data Readout Area.

FLIGHT LEVEL (FL) - A level of constanrt atmospheric pressure related to a reference datum of 29.92 inches
of mercury. Each is stated in three digits that represent hundreds of feet. For example, flight level 250
represents a barometric altimeter indication of 25,000 feet.

FLIGHT PLAN - Specified information relating to an intended flight of an aircraft that is filed either orally or in
writing with an air traffic control facility or Flight Service Station (FSS).

FLIGHT PLAN CONFLICT PROBE (FPCP)-A strategic conflict probe based on flight plan trajectory
information.

FLIGHT SERVICE STATION (FSS)-A facility which provides pilot briefings, receives and processes IFR
flight plans, rwiays air traffic control clearances, broadcasts weather information and notires to airmen, and
VFR search and rescue services.

FLOW CONTROL - Measure designed ta adjust the flow of traffic into a given airspace, along a given airport,
or bound for a given route, or bound for , given airport so as to ensure the most effective utilization of airspace.

FLOW CONTROL POSITION- 1i) A Control position that implements Flow Control wheneverit best serves
the ATC system and its users. Analyzes the general traffic flow in the area, weather data, and available
system status data, and recommends changes in traffic patterns to reduce traffic congestions. Issues
restrictions and route changes to implement his recommendations. This position will assume the duties of the
Weather Coordinator and Metering position at certain times.

FUEL ADVISORY DEPARTURE (FA.)-Procedures to minimiza engine running time for aircraft destined
for an airport experiencing prolonged arnval delays.

FULL DATA BLOCK - A block of alphanumeri~cs associated with a target shown on the Situation Display. Full
Data Blocks are shown for aircraft under the control of the sector or of particular interest to the sector.

FULL PERFORMANCE LEVEL (FPL) CONTROLLER-An Air Traffic Control Specialist at 'the highest j
Controller grade in a particular facility who has been certified to operate all positions required for react'ng that
grade level in that facility. Arn FPL Controller is sometimes called a Journeyman Controller.

HANDOFF-A Controller action taken to transfer the radar identification of an aircraft from one Controller to
another if the aircraft will enter the receiving Controller's airspace and radio communications with the aircraft
will be transferred.
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GLOSSARY OF TERMS
(continued,)

INSTRUMENT FLIGHT RULES (IFR)-Federal Aviation Regulations (FAR) that govern tha procedures for
conducting instrument flight (FAR Part 91). •

INTERFACILITY-Between adjacent facilities: for example, between ACF and ACF, or between ACF and
ATCT. as contrasted with Intrafac;lity.

INTERIM ALTITUDE -An altitude clearance which is a temporary altitude assignment prior to the issuance
of a fina! altitude clearance. It is used to stop an aircraft's climb or descent in traffic.

INTR.FACILITY -Within a single facility: for example, between two sectors within the same ACF, as
contrasted with Interfacility.

LIMITED DATA BLOCK- A block of alphanumerics associated with a target shown on the Situation Display.
Limited Data Blocks are shown for aircraft in a sector or of interest to a sector but not under control of the S
sector. They contain only beacon code. altitude, and ground speed.

LIMITED STANDARD FLIGHT PLAN DISPLAY-A Flight Data Ent•y/Entnes which may be displayed in -an
abbreviated or normal fashion depending on whether the flight is actively being controlled by the sector.
Standard flight plan display contains all normal' elements of a Flight Data Entry but may have the route portion
presented in a truncated or tailored fashion. Further abbreviation or deletion of elements may occur after the 0
associated track is displayed by the sector.

LOCAL COMMUNICATION NETWOK (LCN)-A Communication System used to interface devices and
Sector Suites within the ACF.

LOGICAL DISPLAY-A set of ir.formation displayed at a position as a single entity. The fcllowing Logical A
Displays for Controllers are specified in the AAS:

Situation Display
Flight Data Display
Aeronautical and Meteorological Data Display
Alert and Resolution Display 0
Special Lists
Message Composition and Response Display
Airport Environmental Data Display
System Status Display
Static Information Display
Weather Display 0

MESSAGE COMPOSITION AND RESPONSE DISPLAY-A Logical Displaythat contains menus for the
composition, of messages and an area for the' system's response.

METERING AND SEQUENCING- Control of aircr3ft iri a manner that provides a stream of properly spaced
aircraft arriving at a fix or airport at a rate which can be accepted by adjacent ATC facilities or airports.

MINIMUM ASSIGNABLE FLIGHT LEVEL-The minimum allowable flight level that a Controller can give an
aircraft. It is calculated from the current Barometric Pressure.

MINIMUM SAFE ALTITUDE WARNING (MSAW)-A function of the computer that aids the Controller by
alerting him when a tracked Mode C equipped aircraft is below or is predicted by the computer to go below a
predetermined minimum safe altitude. , ....
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GLOSSARY OF TERMS
(continued)

MODE C-An interrogation mode i'nwhich a beacon radar transponder automatically ,'epcrts airitude when
interrogated by a ground station.

MODE 3/A- An interrogation mode in which a beacon radar transponder automatically reports identification

when interrogated by a ground station. There are 4096 possible identification codes.

MODE S-A surveillance, system which will also provide a digital data link with propei1y equipped aircraft.

MODES OF ACCC OPERATION:

(a) Operational Mode-ACCC performs all designated functions for its designated airspace.

(b) Failsoft Mode- May temporarily discontinue some functions when not enough processing power
is available to sustain the operational mode.

(c) Emergency Mode-A contingency mode. used to give continuity .dunng transition to facility
backup.

NATIONAL AIRSPACE DATA INTERCHANGE NETWORK (NADIN)-A communication network between'
various types of ATC 'facilities. Will involve decommissioning of ,he existing low-speed teletypewriter
networks.

NATiONAL AIRSPACE SYSTEM (NAS)-The common network of U.S. airspace; air navigation facilities,
equipment and services: airports or landing areas: aeronautical charts, information, and services; rules,
regulations and procedures: technical information, manpower, and material. Inc:uded are system com-
ponents shared jointly with thE military.

NON-CONTROLLED AIRCRAFT- Those aircraft not participating in or receiving traffic separation service
from the ATC system. This term does not include those flights receiving control service from control towers
having only visual surveillance in performing control service.

NON-DISCRETE CODE-A radar beacon Mode 3/A assigned to more than one aircraft with;n a specific
geographic area. Currently, a four octal digit code in which the last two digits are zeros.

NOTICE TO AIRMEN (NOTAM)-A notice containing information (not known sufficiently in advance to
publicize by other means) concerning the establishment, condition, or change in any component (facility,
service, or procedure of, or hazard in the National Airspace Sýsterr,), the timely knowledge, of which is
essential to personnel concerned with flight operations.

OCEANIC CONTROL POSITION- 1) A Control position that provides Air Traffic Control services to arcraft
operating in Oceanic Airspace under U.S. jurisdiction. A Sector Suite adapted to support an Oceanic Control
position.

OCEANIC DISPLAY AND PLANNING SYSTEM (ODAPS)-A proposed system consisting of a flight data
processor and displays for use at twu ARTCCs. which engage in control of aircraft o,.,"r the ocean.. The ACCC
will have processing and display equipment which will replace ODAPS.

PAIRING-The process whereby it is determined that both a flight plan and a track exist for a flight.

PARENT ACF- The ACF which is exchanging ATC operational data with an ATCT It is alsothe ACF whicn is ,
providing approach/departure services for the.ATCT's airport. .
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GLOSSARY OF TERMS
(continued)

PILOT WEATHER PEPORT (PIREP,-A ,eport of meteorological phenomena encountered by aircraft in
flight.

POSITION- Locatioi of aircraft. Different types of positions are defined below:

(a) Flight Plan Position is the position determined from filed speed converted i.G estimated ground
speed using wind data, route of flight, and elapsed time since the flight became active.

(b) Target Position is that reported by the common digitizer (or MODE S). It is received in oolar
coordinates (range and azmuLh) and converted to the stereographic grid and ther, to display
coordinates.

(c) Track Position is the position which is predicted for the next scan radar return by the tracking

algonthm.

PROGRESS REPORT-A report over a known location as transmitted by an aircraft to ATC.

QUICK LOOK-A feature which provides the Controller the capability to display data blocks of tracked
aircraft from other control positions. A quick look function may be designed for Flow Control in the uture.

RADAR BEACON-A radar receiver-transrnitter aboard an aircraft that transmits a coded signal whenever
its receiver is tnggered by an interrogating radar. The coded reply can be used to determine position in terms
of range and bearing from the beacon. Also called beacon, radar, and radar transponder.

RADAR BEACON ATCRBS (SECONDARY RADARý-A radar system in which the object to be detected is
fitted with cooperative eauipment in the form of a radar receiveritransmitter (transponder). Radar pulses
transmitted from the searching transmitter/receiver (interrogator) site are received 'in the cooperative
equipment and used to tngger a distinctive transmission from the transponder. This latter transmission, rather
than a reflected signal, is then, received back at the transmitter/receiver site for processing and display at an
Air Traffic Control facility.

RADAR POINT OUT (POINTOUT)-Used between Controllers to indicate radar handoff action where the
initiating Controller plans to retain communications with.an aircraft penetrating the other Controller's airspace
and additional coordination is required.

RADAR SERVICE-A term which encompasses one'or more of the following services based on the use of
radar which can be provided by a Controller to a radar-identified aircraft.

(a) Radar Separation. Radar spacing of aircraft in accordance with established minima.

(b) Radar Navigational Guidance. Vectoring aircraft to provide course guidance.

(c) Radar Monitoring. Theradar flight-following of anoaircrat whose prmary navigation is being
performed by its pilot to observe and note deviations from its authorized flight path, airway, or route.
This includes noting the aircraft's position relative to approach fixes.

REQUESTED ALTITUDE-An a;titUde requested by the pilot if filing an IFR flight plan or an altitude change
requested while en route. '..'

RESTRICTED AREA-Airspace designated under Part 73 of the Federal Aviation Regulations within which
the flight of aircraft, while not wholly. prohibited, is subject to restrictions.
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GLOSSARY OF TERMS
(continued)

SECTOR SUITE (S S)-Refers to the composition of functions which.directly comprise either the Controller
MMI or Sector Suite Console Support processing elements.

SECTOR SUITE WORKSTATION -A group of consoles containing displays and input devices whereby ATC
specialists (Controllers or supervisors) interface with the ACF.

SEPARATION- In air traffic control, the spacing of aircraft to achieve their safe and orderly movement in
flight and while landing and taking off.

SIGNIFICANT METEOROLOGICAL INFORMATION (SIGMET)-A wezther advisory issued concerning
weather significant to the safety of all aircraft. SIGMET advisories cover severe and extreme turbulence,
severe icing, and wid3spread dust or sandstorms that reduce visibility to less than 3 miles.

SITUATION DISPLAY-A Logical Display that contains the plan view of a sector and some adjacent
airspace. Contains real-time positions of target and weather.

SPECIAL LISTS-A Logical Display that :ontains several lists of information in a compact and concise
manner. Each Special List can be ndependent:y displayed and positioned at the Sector Suite. The lists at
each position are tailored to the airspace and traffic of interest to that position.

SPECIAL USE AIRSPACE-See FAA Order 7110,65, Air Traffic Control Handbook. Pilot/Controller
Glos," lry.

SQUAWK (MODE, CODE. FUNCTION)--Activiate specific modesicodes, functions on the aircraft trans-
ponder, e.g., 'Squawk threeialpha. two ore zero five, Iow,.'

START TRACK-A message which requires the computer to track an aircraft and display a full data block.

STATIC INFORMATION DISPLAY-A Logical Disolay that contains graphic and tabular data that are
updated infrequently, such as area charts and letters of agreement.

SYSTEM STATUS DATA DISPLAY- A Logical Display that contains dynamic informalion on~status of ATC
equipment. cpe-ational areas, airports, etc.

TARGET-The indication showui as a raclar display resulting from a primary radar return ora radar beacon
, eply.

TRACK-A set of predicted points correlated with the radar returns for the flight.

TRIACKING-A process wl.ich uses primary'beacon radar data and paired flight data (if any) to determine
the actual position and velocity of a flight. Radar target identification through manual or automatic means;
positional agreemernt of a radar target and the computer predicted positiu,;; computation of the difference
between the predicted position and the actual position of the radar target.

TRAFFIC-

1. A term used by a Controller to transfer radar identification of an aircraft to another Controlier for the
purpose of coordinating separation action. Traffic is normally issued (a) in response to a handoff or
pointout, (b) in anticipation of a handoff or pointout, or (c) in conjunction with a request for control of an
aircraft.

2. A term used by ATC to refer to one or more aircraft. - "".
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GLOSSARY OF TERMS
(continued)

TRAFFIC ADVISOR I ES-- Adviscries issued to alert pilots to other known or observed air traffic which may be
in such prox;mity to the position or intended route of flight of their aircraft to warrant attention.

TRANSFER OF CONTROL- The action whereby control responsibility for an aircraft is transferred from onfl
Controller to another.

TRANSFERRING CONTROLLER, FACILITY--A Controller facility transterring control of an aircraft to
another Controller. facility.

TRANSIENT FAULT-An intermittent failure or a temporary interference.

TRANSITION ALTITUDE-A MODE C altitude determined by the program to be a reported, altitude for a
descending or ascending flight.

TRANSPONDER--The airborne radar beacon receiver'transmitter portion of the Air Traffic Control Radar
Beacon System (ATCRBS) w.hich automatically receives radio signals from interrogators on ground, and
selectivel-, replies with a specific reply pulse or pulse group only to those interrogations being received on the
mode to which it is set to respond.

VECTOR-A heading issued to an aircraft to provide navigational guidance, by radar.

VISUAL FLIGHT RULES (VFR)-Visual flight in which avoidance of collision with other aircraft is dependent
upon every pilot .eeing other aircraft and avoiding tnem. To enable pilots to perform the collision avoidance
function, tne rules take certain weather conditions into account, and specify basic "rules of the air."

VISUAL METEOROLOGICAL CONDITIONS (VMC) -Meteorological conditions expressed in terms of
visablity, distance from cloud, and ceiling equa! to or better than specified minima.

VOICE SWITCHING AND CONTROL SYSTEM (VSCS)-A system which will control voice ground-to-
ground communications ir, tthe same facility (intercom) and between facilities (interphone), and ground-to-air
communications between air traffic Controllers and pilots iradio).

WEATHER DISPLAY-A Logical Display that contains graphic weather products from National Weather
Service radars or meteorologtzts.

WIND SI-EAR-A change in wind speed andlor wind direction in a short distance resulting in a tearing or
sheanng effect. It can exist in a horizontal or vertical direction and occasionally in both.
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APPENDIX E
GLOSSARY OF CONTROLLER TASK ACTION VERBS

INTRODUCTION

This section contains a glossary of the action vetbs used ,.. .. te Controller tasks. In stating Controller
tasks a distinction is generally made between what the Controllet '-'.3s and what gets done. Statements of
what the Controller does are ca:led -worker-oriented" z.iatements. Statements of what gets done by a

Controller are caled 'job-oriented" statements. For the most part., tasks should be "job-orientc-d." providing a
more functional description of Controller action without specifying the design details of how that acticn gets
done. In fact, particularly for tasks involving the transmission of information, more than one procedure is
expected to be available for Controller use (e'.g., via Sector Suite and VSCS). Some tasks employ two action
verbs to express these dual procedures especially available with automation (e.g., r•-ceiveiobserve).

It may also 'be noted that some statements can infer both a worker and a job orientation. In other
instances the statement of a job-oriented task. through a reader's familiarity with the actior, wii 'eadily imply a
well-defined notion of what the Controller is actually doing. The distinction between job- and worker-oriented
arions should not be emphasized too rigidly, but be of general guidance in stating tasks. The distinction is a
conceptually complex one, and not readily applied in all instances. Interpretation of the specific work activity in
many instances is dependent upon the sub-activity context in which the task is a component. Tasks state what
gets done to a machine or system, and do not state what a machine or system does.

There are 69 act.on verbs used in this report. Ten of these verbs are associated with 63% of the task
statements (166 of 262 tasks). Thirty-eight (54%) of the verbs occur only once with a task. Thus, while some
attention is given to standardizing verb usage' conformance is not mandatory if another verb fits the action
more naturally or conforms to Controller terminology. The ten most frequently uced verbs are:

Advise Forward Receive
Detect Issue Request
Determine Observe Review,
Enter

At first glance, some pairs of verbs may appear synonomous. as in the verbs *Choose" and "Select..
"Choose" implies a mental generation of something (in Task 3.1.2,.choose desired sequence). 'Select" on the
other hand, implies the availability of a set ot options or alternatives from which a choice is made. For the
verbs Initiate" and -Start," the distinction is based on Controller terminology in Tasks 1.4.2. Start Track, and
7.38.1; Initiate Handoff.

Other cases of similar appearing actions may riot be as clearly distinguished, as in:

Advise - Alert - Contact - Forvard - Issue - Suggest
(in'transmitting information to another)

D[tect - Observe - Perceive - Review - Search
(generally in acquiring information from a viwual display)

The task context will be particularly useful in distinguishing the verb usage for actions employirg such verbs.
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VERB EXPLANATIONS

ACCEPT- Response to an originating Controller or computer that the receiving Controller has received or
observed the aircraft data being coordinated and assumes compiete or partial responsbility for the action as
appropnate.

ACKNOWLEDGE -Response to a request without further commitment as to what action will be taken.

ADJUST-Changing or fine tuning of the data base. adaptation, display, and'or communication controls.

ADVISE -Offer advice or counsel to another person of information and, or data that the originating Controller
deems necessary to pass to the receiver.

ALERT- Notification of others that a cntical situation may be approaching or impacting the receiver, as in
alerting airport facility of an aircraft having flight difficulties.

ANALYZE- Examine individual items to make a judgment on the entire situation, such as conditions that
influence ability to provide flight following. (Similar to "Review," but suggests a one-time effort rather :han a
more repetitious action.)

APPROVE-Respond favorably to a reouest, as in approving a clearance request.

ATTEMPT- Try a course of action without predicting the results, as when trying to establish communications
with an aircraft.

BRIEF-Give concise preparatory information concerning all sector activities to another Controller.

CANCEL-Remove datz from the computer or rescind information passed to another. (Comparable to
"Delete.)

CHECK-Visually examine a hardware item for its operational state or condition.

CHOOSE-Make a decision on a course of action, such as n choosing a desired'sequence.

COMPOSEENTER- The act of making up a message, including all required elements of the message, and
providing the message, as n composing and entering A flight plan amendment, to the. computer.

CONDUCT-A series of related actions, designed to achieve a result, as in conducting radioradar search.

CONFER-Holding a'discussion without necessanly negotiating.

CONFIRM- Make certain that what should have occurred. did in fact occur, as in confirming computer action
dunng transition stages.

CONTACT- Establish communications via VSCS with another, informing cr discussing matters of concern.

:,s in contacting an overdue aircraft.

DECLARE - State with emphasis that a situation exists, as in declaring the existence of an emergency event.

DELETE--.Erase or cancel information or a previous action, as in deleting the highlighting of 3n item on a
display, or completely deleting full data blocks.

DENY-Refuse a request.
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DESIGNATE DELETE -A marking or specifying an area on a display, as in designating airspace in u.,e: and
the action of removing such area display.

DETECT- Visually or auditorily discerning a fack or item, usually from adispoay such as an alarm indicator or
action of an aircraft, but also includes noting the occurrence of events or situations such as pilot orovems or
equipment failures.

DETERMINE- Process information menraily to reach a decis:oci about a situation, state of affairs. or timing

of an action.

DIRECT-Cause a flight data disp,ay to appear at anothers workstation.

ENTER-Insert data or text into the computer system.

EVALUATE--Examine and judge the meris of an action or alternative.

EXCHANGE ASSIGN-Replace, transfer or mocify personnel. responsibilitifýs, designate a Controller to a
* position.

EXPLORE- Investigate systenratica!!y, perhaps by a variety of actions. such as when determining whether
other Controllers are receiving an aircraft's transmissions.

FLIGHT FOLLOW-Provide advice and information to ass:sz pilots in cb)nduct of a flight not being otherwise
contr•!'ed, to in-lude tracking that flight on the Situation Display.

FORCECUICK LOOK-Compel or pr,'ouce a result on own display, as in forc:ig a FuilData Biock that
would not otherwise be presented.

FORMULATE-Mentally devise or Wptcare the content of a message according to a specific formula,
standard, or procedures, such as an y. :. yor clearance.

FORWARD-S,,end information verbaiiv _,r by machine action on to another position.

HIGHLIGHT- Provide prominence to an item on a display.

INH'IBIT -Prevent the occurren.e of a machine action, as in inhibiting'an alert function.

INITIATE-Begin an action'involving the concurrence of another Controller. as in initiating a handoff.

ISSUE- Distnbute or communicate' information,, typically involving a pilot',or an aircraft, as in 'ssuing
clearances or adviso!'es.

MONITOR-Check periodically, keep tr'icx of or scrutinize the status of an item of equipment, such as in
monitenngthe status of a questionable NAVAID

NEGOTIATE -Discuss in order to come to a mutually acceptable agreement. as when regot;ating with a
oilot the technique to be used for accomplisnirng a flight delay.

OBSERVE.- Notice or watch attentively a visual display for a message ov, event, or the occurrence, status, or
location of something. (A here-and-now observatiun, as opposed to Perceive, an evolviny process
observation.)

OFFSET- Reassociate o-r colocate 3 data block and a target cn the display.
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PERCEIVE-Become aware of an action as it evolves over time. sucni as an aircraft deviation or a tracking
fault.

PERFORM-Carry out a standard procedure or operation, such as loggirg on at the Sector Suite work-
station.

PROJECT-Mentally extend the position and or path of one or more aircraft ;f time ano space.

QUERY -Inquire of anotther person or mach'n~e to remove acuNt. as in querying about some element of a*
I flight plan.

READ OUT-Acquire information froim he computer on a specified item. suChi as range bearing time for an
aircraft to a fix.

RECEIVE-Acquire transmitted information by seeing or 'stening.

RECEIVE OBSERVE - Acquire by listening to another Cort rc~ler o.- by.,~ - L e presentation of computer
data on a ha.idoff. without necessanlf taking a'ction~ to expr-ss apprc--J

REJECT-Refuse to accept a usualty accepted item. like a h?ndor,

*REMOVE-Cairicef nformiatiooi in the'Computer. (Comparable to -Delete.')

REPOSITION. UPDATE REASSOCIATE -Reassox-ate or c-3focate a daita block and a target and provide
current data on the data block.

REQUEST-Ask another for inform Abon on or appreV-. in an item.

REQUEST ASSIGN-;-Ask anott o!' fo an !tem. %..'-i as ;. beacon cocle !of assignment to an aircraft. and
Colmi the result.

*RESEQUENCE -.Rearrang the orde- iY 4M~ piiarir displayed.

jRESTORE-Bring back into mni tirscve an inhibit oi a furklicir s&'ticas MSAW.

RESTRICT-Proviide ltimits to an a-. .ivy. such as air traflc in 4n ,2rea.

RETRACT- Take back rega:a withdraw tho !ctr c i1 ,Ax ~uh as a handoff.

* REVERT-Go to the use of another .OP -co% i. t.jý:k ip ooecr~itios.

REVIEW-Look over arv s"uJ coVndwtons c. w - examine something again, a$ in raviewing the

;011ete 66M Of a 1`19ght plan

SEARCH- Scant lo4* over a display to find somv~hing. such as a particular Hlight plan.

SELECT- Single out an item, in pitefererice to others, or .ick one from several available options or items,
such au a fMight plan scrting priorty schiemte

SET UP-Adjust equpment for proper functionwiq.

START -Controllier terminoiogy in the task *Start Track.' to begin the display. of the track of a target on the

Situatin Display
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SUGGEST-Offer for consideration another course of action, when a request is not feasible. such as

clearance alternatives to a clearance request.

SUOPRESS-Curtait or inhibit the display of an itern, fcr a parameter time such as a full data block after a
po~rntout.

SUSPEND-Stcp the display of an item for an indefinite penod, until recalled, such as in "Suspend Track.'

SWITCH-Change a given system condition to another available condition, as when switching com-

munic-_cns to a backup frequency.

TERMINATE-Bring an activity to an end. as ;n terminating radar service to an aircraft. (A Controller term

used with ,lots, but comparaule to 'Czncel. )

UPDATE REVISE-Change or modify text to bring it more up-to~date, as in -pdatng electroric notes

memoranda.

VERIFY -Prove the truth of an activity or matter by confirmation, as in verifying communication contact with
an aircraft.
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